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The  Rites  of  Spring 

—  Dayton  does  it  again 

„ N1AU1,  WB8BTH,  KA1HY 

One  Step  at  a  Time:  Designing  Your 
Own  Ham  Gear 

-part  II - W4RNt 

Top-Banding  the  DX-60B 

—  put  a  classic  rig  on  a  classic  band WB1ASL 

Forward  into  the  Past! 

—  a  solid-state  restoration  project  for  a  vintage  BC 
receiver.,... *.„.,;.,.^^**v,». ,....-... W5[| 

ADDSCAN 

—  now  you  can  be  two  places  at  once;. IVB9FSC 

Flat  Cells  are  No  Fun! 

—  build  a  battery  status  monitor IVA3ENK 

When  Plus  Goes  Minus 

—  a  555-based  negative  power  supply Minchow 

Depolarize  that  Power  Supply! 

—  positive  or  negative  grounds  won't  bother  you 
any  more — AA6C 

Transform  Noisy  Fluorescents 

— '^temporary"  solution - ..,.W20LU 

Early  Radio  Detectors  — A  Backward 
Glance 

—  pulling  rf  from  the  ether  was  (and  is)  no  easy 
trick...,. , ,,,...._,,,„. .W5JI 

Sheathe  Thyself 

—  a  cheap  trick  to  pull  on  old  rubber  duckies 

- WA8WTE 

CB  to  10 

-part  XXVI:  the  Cobra  132 WA1UQC 

FT'227  Update 

—  more  mods  for  the  Fox-Tango  set WA1GPO 

"That's  the  Way  It  Was  . . . '' 

K2VGV 
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All  About  Coordinated  Universal  Time 

—  GMT  has  become  UTC,  but  the  reasons  for  using 
it  are  as  valid  as  ever. ...,,...,,,  WA7NEV 

Don^t  Be  a  dB  Dummy! 

—  use  a  pocket  calculator  to  deal  with  decibels 

McMahan 
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The  Sweet  Sounding  Probe 

, .W7BBX 

Silence  is  Golden 

—  reassemble  noisy  transformers  to  eliminate  bum 
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^  Welcome  to  the  '80s 

—  Radio  Shack  and  Macrotronics  make  com- 
puterized operation  a  reality.. K3PUR 

The  Multi-Media  Bench  Tester 

—  this  audioyvisual  device  will  test  your  diodes, 
SCRs,  transistors,  and  more.  ...... — WD4KFF 

CB  to  10 

—  part  XXVII:  new  life  for  SSB  CB  rigs N6SD 

Build  theZL  Paddle 


—  brass  with  class. 
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Repeater  Time-Out  Warning 

—  put  time  on  your  side  (relatively  speaking) 

,,.,.,..,. , KA6A 

CB  to  10 

—  part  XXVI II:  double  your  channels  in  SSB  con^ 
Ham  Economics:  Selling  Used  Gear 

—  be  wily k5CA 

A  Final  Solution 

—  make  life  easy  for  your  filaments.., ....,».-,*,W4ANL 

The  NMX  Relay  Deceiver 

—  pull  in  those  2A-V  relays  with  a  mere  12  V 
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Who  Needs  SSB? 

—  using  your  FT-101  on  10m  AM KftlS 

Like  to  See  My  Etchings! 

—  chemical  technique  keeps  your  property  at 

home. ...- ..W60JJ 

A  Low-Life  Antenna 

—  tune  in  on  the  life  below SOOkHz., .„..,...„... AB5S 

The  Don  Nobles  Descramblers 

—  listen  to  what  you're  not  supposed  to  hear 
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...STILL  THE  TOP 

FAMILY  IN  LINEAR  AMPLIFIERS 


IT^S  A  FACT,.. HENRY  RADIO  STILL  PRODUCES  THE  BROADEST  LINE  OF  SUPERIOR  QUAUTY  AMPLIFIERS  IN  THE  WORLD, 
WHETHER  FOR  AMATEUR  RADIO,  COMMERCIAL  OR  MILITARY  USE,  WE  OFFER  A  CHOICE  OF  FIELD  PROVEN  STATE- 
OF-THE-ART  UNITS  TO  FIT  THE  REQUIREMENTS  AND  BUDGETS  OF  THE  MOST  DISCRIMINATING  USER, 


"  I'/J  IKn  C'"^^^®  newett  member  of  the  famous  Henry 
icy///^  Al\L#"CJ  Radio  family  of  fine  amplifiers.  And  we're  still 
convinced  that  It'e  the  world's  finest  linear  In  Its  class.  The  1KD-5  was 
designed  for  the  amateur  who  wants  the  quality  and  dependability  of 
the  2KD-5  and  2K-4A,  who  may  prefer  the  smaller  size,  lighter  weight 
and  lower  price  and  who  will  tatU«  for  a  little  ^ess  power  But  make  no 

<?^/^^  91^  ri-^  W*  ^''^^  ^®®"  suggestjng  that  you  loolc  Inside 
^^yne  A^I^L-^    i^  any  amplifier  before  you  buy  it.  We  hope  that 

yotf  will.  If  you  "lift  the  fid'*  on  a  2KD-&  you  will  see  only  the  highest 
quality,  heavy  duty  components  and  careful  workmanship.. .attributes 
that  promise  a  long  life  of  continuous  operation  in  any  mode  at  full 


mistake,  the  1KD^5  Is  no  slouch.  Its  1200  watt  FEP  input  (700  watt  PEP 
nominal  output)  along  with  Its  superb  operating  characteristics  will  still 
punch  out  clean  powerful  signals.. .signals  you'll  be  proud  of.  Compare 
Its  specifications^  Its  features  and  its  ffne  components  and  we're  sure 
you  will  agree  that  the  1KD-5  is  a  superb  value  at  only  $695, 

iegal  power.  The  2KO~5  fs  a  2000  watt  PEP  Input  (1200  watt  PEP  nominal 
output)  RF  linear  amplifier,  covering  the  SO.  40,  20,  and  15  meter 
amatueur  bands.  It  operates  with  two  Elmac  3-500Z  glass  envelope 
triodes  and  a  Pl-L  plate  circuit  with  a  rotary  silver  plated  tank  coll.  Price 
S94S. 


HENRY  AMPLIFIERS  ARE  ON  DISPLAY 
AT  THE  FOLLOWING  DEALERS 

A  G  L  Electronics  Inc 
Clearwater,  FLOfilOA 

ARC.  E tec tro flics  inc. 
Shreveport  LOUISIAKA 
Amateur-Wholesaie  Electronics 
Mtamt.  FLORIDA 

Assoc  iatecJ  Radio  C  om  muni  cat  fons 
Qverlarid  Park.  KANSAS 

The  Base  Station 
Concord,  CAUFORNIA 

Castle  Manna  inc 
Greenyp.  KENTUCKY 
Communications  Center  Inc. 
Lincoln,  NEBRASKA 


Communications  Techndogy  Group 
Oceanside,  NEW  YORK 

Communications  World  Inc. 

Hinckley,  OHIO 

Con  ley  Radio  Supply 

Billings.  IMONTANA 

Custom  ESectronics 

Boisa.  IDAHO 

Doc's  Com munf cations 

Lookout  Mouniain.  TENNESSEE 

Douglas  Electronics 

Corpus  ClTristU 

Earl  Distnbutina  Co. 
Idaho  Falls.  IDAHO 
Electronics  Inc 
Saima,  KANSAS 

Qjsmo  Communications 
R«k:J(  Hill.  SOUTH  CAROLJNA 


HI  Inc. 

Council  Bluffs,  IOWA 
H.  R  Elecrrontes 
Muskegon.  IMICHIGAN 

Ham  Ironies  Inc 
Trevose.  PENNSYLVANIA 
Hot)  by  Elect  rentes  Center 
College  Park,  GEORGIA 
Industrial  Of stri touting  Co. 
Dallas.  TEXAS 
Kryder  Electronics 
Oklahoma  City.  OKLAHOMA 

N  &  G  Distributing  Corp. 
Miami,  FLORIDA 
Norbiirg  ElecTronfCS  !nc 
Springlield.  MASSACHUSeTS 
P.A.C,E  Engineering 
Tucson.  ARIZONA 


Quad  Ejectronics  Co 
Pensacola,  FLORIDA 
Radio  Wholesale 
Columbus.  GEORGIA 
Radio  World 
Oriskany,  NEW  YORK 
Radios  Unlimited 
Somerset.  NEW  JERSEY 
Shaver  Radio 
San  Jose.  CALIFORNIA 
Step  Efectronfcs  Co 
Otto.  NORTH  CAROUNA 
Stephens  Electronics 
Corous  ChristL  TEXAS 

Tuft5  Electronics 
Medford.  MASSACHUSETS 
Universal  Amateur  Radio  Inc. 
Columbus.  OHIO 


And  don't  forget  the  rest  of  the  Henry  family  of  amateur  offan  the  3K-A  arid  4K-Uftra  superts  high  power  H.F,  antpllflers  and  a 
ampllfIers..The  2K-4A,  the  Tempo  2002  high  power  VHF  ampllfter  and  broad  Una  of  commercial  FCC  type  accepted  amplifiers  for  two  way  FM 
the  broad  line  of  top  quality  solid  state  amplifiers.  Henry  Radio  also    oommunlcations  covering  the  range  to  500  MHz. 


11240  W   Olympic  Blvd..  JJis  Angtits.  CA  9Q064  213/47767DI 

931   H,  Eucfid.  Anaheim.  CA  92801  714/772-9200 

Butler.  Mts^ouri  64730  llB/679-3127 
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lEW  TOLL  FREE  ORQER  NUMBER:  (BOO)  421^6631 

For  all  states  except  Caiklornia 

Calif,  residents  please  can  calleci  on  our  fcgular  numbers. 
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Announcing  the  Heathkit  Vr-7401 
2-nieterFM  Digital  Scanning  Transceiver 
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Optional  Mieoder 
U  Microphone  Auto 
Patch  Encoder  I  els 
you  pkone  through 
repOTlers  wifh 
Giito  patch  input. 
Diaws  power  hom 
the  7401.  so  no 
mike  batterr 
is  necessary. 


Tho  Squelch 
Control  dlso 
functions  CIS  the 
receiver's  sensL- 
livity  cooUol  to 
stop  scaiiniiig 
otUy  tipotQ  lecmp' 
tion  ol  'fiiJl- 
quieting' sig- 
nals, skipping 
the  weuk  ones. 


The  100  kHi 
Selector  button 
control  s  1  he  VF- 
740 is  tunJiig in 
100  kHx  mere 
ments.  TTi«  JAQVa 
IHHzSslvctor 
button  lets  jrou 
choose  any  1  MHz 
segment  ol  fhe 
2-m&tet  band. 


Thi»  10  kHz 
Selector  advances 
In  10  kHz  steps.  In 
Scan,  as  il  re- 
cycles kom  '0" 
tG 'Q'  it  also 
cau&es  the  100 
kHz  readout  to 
advcmce  by  one 
digit.  Depress 
once  to  resume 
scan  function. 


LED  indic:dtiaE  S  ki^l 
position. 

Til*  0  kHz  S  kHz  SwUcb 

give&  yoti  an  ^iit^  — 
choice   ^^nn  •->  .- 

r!hfinn' 

Dim  Bright  Switch 
for  bright  Uluim nation 
of  frequency  read^<]tJt 
and  motor  for  daytime, 
and  lower  intensity  tor 
SQ  let  mobile  op©  rati  on 
at  night. 

Tlie  Manual'  Scan 
Switch  l^is  yau  cbcxute 
fous  (requency  matt- 
ualiy  or  nave  the 
VF740I  tind  on  active 
channel  for  you. 

Lock. Latch  Switch. 
Ifi  Scan  Latch  mqd^^ 
c  channel  latch -up 
signal  inhibits  scan 
circuits  when  signal 
is  detected,  and  the 
Ttill  slays  on  that  !re- 
qtiency  If  it  delects  a 
4-S  secacid  brook  m 
received  signal .  scam* 
nifig  resumes.  In  the 
Soon*  Lock  mode,  once 
the  receiver  scons  lo  a 
signaL  it  remains  on 
that  chctimel  until  reset. 


More  features  that  make  the  VF-7401  the  2-meter  rig  that  belongs  in  your  shack  and  vehicle 


Nq  more  &e<iTcliiiig  through  repeater 
guides  while  mobiling  in  tinfamilior  ter- 
ritory -  your  new  Heathkit  VF-7401  will 
find  the  active  channels  for  you.  It  will 
even  alert  you  to  band  openings.  You're 
going  to  enjoy  building  your  VF-740L . » 
and  you're  going  to  love  using  it.  The 
VF-7401,  the  ultimate  2-meter  rig,,, from 
the  mom  Ihon  2GQ  Hams  at  Heath, 

*  Adjustable,  IS-watf  (nominal),  solid- 
state,  naoow-band  FM  Uronsceiver.  Fully 
synthesized  digital  circuitiy  provides 
full -bond  coverage  without  need  for 
added  crystals. 


•  All-neWp  state-oi-the*art  circuits  pto- 
yide  the  exciting,  exclusive  features  oi 
1  MHz  ixmd  width  scanning,  and  Scam 
Lock/Latch  capability  on  2-meters» 

•  A  receiver  hotter  than  Heath's  HW-2036A 
teatures  dual-gate  MOSFET  front -end 
to  minimize  overload  and  adjacent- 
chaimel  interference, 

•  'Powef -up"  on  a  pre-programmed 
frequency  of  your  own  choice,  such  as 
your  favorite  repeater, 

•  Convenient  detachable  mike  using 
4 -pin  connector 

SEND  FOR  FREE  CATALOG 


Power  to  the  Mi  coder  H  Microphone 
(if  used)  eliminates  need  for  a  battery 

Sturdy  SO < 239  rear- panel  antenna  jack. 

Chassis-mounted  power  and  external 
speaker  plugs. 

Improved  synthesizer,  eliminating 
need  for  panel  mounted  sync  lock  lightn 

Tltniiig  for  Power  Amplifier  and  output 
power  level  adjustment  is  accessible 
without  removing  case. 

Copability  of  mobile  or  base  operation 
(with  Model  VFA-74Q14  AC  Power 
Supply -13  J  V  at  4A  nominal.  transmilK 


The  new  VF^740l  is  ieatured  in  the  latest  Heathkit  Catalog.  For  a  iree 
copy  write:  Healh  Company,  Dept.Ol  1  -674.  Benton  Harbor.  MI  49022.  Or 
visit  the  nearest  Heathkit  Electronic  Center  ]n  the  U-S.  ar  Canada  where 
Heathkit  products  are  displayed,  sold  ond  eerviced.  See  the  white  pages 
d  your  phone  book  fw^loootioo-  In  the  U.S. ,  Heathkit  Hectromc  Centers 
are  units  oH^ritechnologyElectioniirs  Cozporaltoii. 

This  device  bos  not  been  approved  by  the  Federal  Comrouni cations 
ComiTtission-  This  device  is  not .  and  may  no!  be.  off  eied  for  sale  or  lease, 
01  sold  or  leased  until  the  approval  oi  the  FCC  has  ijeen  obtained, 

Heathkir 
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THERE'S  MORE  FOR  THE  HAM  AT  HEATH! 


AM-40^ 
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Info 


Monuscftpts 

Coniribullons  in  th«  fDrm  of  marvu^ 
scripts  with  dmMtngs  and/or  photo- 
graphs are  welcome  and  will  be  corv 
^Edered  for  possible  pu  bite  all  on.  We 
can  assume  no  respomsJbillty  for  toss 
Of  damsgd  IG  any  matefial.  Please 
enclose  a  stamped,  self -addressed 
»iv9iop«  with  each  suDnniss»on,  Pay- 
ment for  t^  use  of  any  unso^icrfed 
maierial  miU  be  made  yport  accep- 
tance. A1*  conlrltHilJona  should  Iw  di- 
reqted  lo  I  he  73  editorial  offices. 
"Hovi  to  Write  for  73"'  guide^1neB  are 
available  upon  reqtj^sl. 

Editofiol  Officesi 

Rne  Street 
PetertiorougtT  HH  G3458 

Advertising  Officest 

Elm  Street 

Peterborough  ^fH  03458 
Phone:  603-9247138 

Circulotion  Officest 

Pet«itidrough  HH  {»4S8 
ntone:  603-924  7296 

Subscription  Rotes 

In  trie  United  States  and  Possessions: 
One  Year  112  Issues)  £25.00 
Two  Years  f24  Issues)  £38.00 
Three  Years  [36  iMues)  $53.00 

Elsewhere: 

Canada  — S27. 00^1   yeaf  only.  US 
lunds.  Fwetgfl  surface  rriail— S35  0(y> 
year  only,   y,S    funds     Foreign   air 
majt— $62,0Qn  year  on^y.  US  funds. 

To  subscribe, 

renew  or  chonge 

on  oddress: 

Write  to  73  i^^gannv.  Subscription 
Departmeni,  PO  Bo*  931.  Farming- 
dale  U>f  I1'737.  For  renewals  and 
c:har^^  of  address,  inctude  the  ad- 
(^esa  latwl  from  your  rr^ist  recent 
Issue  of  73.  For  gift  sut^scr^ptiong,  in- 
clude your  naiTie  and  address  as  we^ 
as  those  ot  gift  recipients,  Postmesten 
Send  form  *3579  lo  ?3  Magaiine.  Sub* 
scrip  I  Ion  Services.  PO.  Box  931.  Farm- 
irrgdale.  HY  11737 

Subscriptfon 

problem  or 
quest  iooi 

Write  to  73  Magaime,  Subscription 
Depart  men  I,  PO  Bo)(  931,  FamnlngcJale 

NY  1173?  please  include  an  addre&a 
label. 

73  Msgtilfie  ((5SN  DQOB^OIQ)  is  pub^ 
ttshed  monthly  by  73,  Inc.,  80  Pine 
Street,  Petedjorough  NH  D345a  Sec- 
ond class  postage  paid  at  Pe-tetlxK- 
(xjgh  NH  03458  and  at  additional  mail- 
ing offices.  Copyright  [c)  i960  by  73. 
Inc.  All  rights  reserved  No  part  of  I  his 
publication  may  be  reprinted  or  other- 
wise reproduced  without  written  per- 
mission from  the  pubtisher  Microfilm 
Edition— UnivQF^ I ly  Micrdfifun.  Ahfi 
Afbor  Ml  48106. 
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KEYER  SAY  DIE 

ec//tor/a/  by  Wayne  Green 


BOYCOTT 

The  Russian  ham  statrons 
may  clam  up  a  bit  after  the  re- 
cent  bout  with  Dave  Clark 
K8MPF.  He  was  on  15  rneters 
taiking  to  RZ3AJA,  a  special 
Olympic  prefix  station,  and  he 
explained  to  them  about  the  US 
boycott  of  the  Olympics,  much 
to  their  amazement.  They  ex- 
pressed frustration  and  this  was 
echoed  by  several  other  Russian 
stations  which  broke  in  on  fre- 
quency. The  Russians  seem  not 
to  have  any  idea  that  their 
country  has  actually  Invaded 
Afghanistan  and  thus  they  were 
astounded  to  learn  of  the  US 
boycott  in  retaliation. 

This  could  throw  quite  a  crimp 
in  the  Russian  plans.  It  appears 
that  they  were  going  to  field 
quite  a  bunch  of  ham  stations 
using  the  special  "R"  calls  in 
order  to  promote  the  Moscow 
'80  Olympics  and  that  they  had 
an  objective  of  talking  with 
every  US  amateur  .  .  .  and 
others  around  the  world. 

Dave  suggests  that  It  would 
be  appropriate  for  US  amateurs 
to  refrain  from  contacting  these 
special  Olympic  stations^  but 
that  normal  contacts  with  Rus- 
sian stations  be  encouraged 
since  this  is  one  of  the  few  ways 
for  Information  to  reach  the  peo- 
ple of  that  country. 


The  text  of  a  letter  sent  by 
Dave  to  Dr.  Zbigniew  Brzezlnski 
follows: 

March  26,  1980 
Or  Brzezinski 
White  House 
Washington  DC  20500 
Dear  Dl  Brzezinski: 

As  requested  by  your  office 
on  March  25.  t9d0,  i'm  sub- 
mitting  the  fotiowing  commw 
nication  detailing  events  tffat 
occurred  via  amateur  radio  con- 
tacts I  had  with  Soviet  amateurs 
during  the  afternoon  of  March 
25th. 

Contacts  with  Soviet  ama- 
teurs are  most  common;  how- 
ever, /ew  of  their  amateurs 
discuss  issues  beyond  stating 
location,  name,  signal  report, 
weather,  and  descriptions  of 
their  radio  equipment.  Most  of 
the  Soviet  amateurs  are  inter- 
ested  in  exchanging  QSL  cards 
and  do  so  through  the  Oentrat 
Radio  Club,  Box  8B,  Moscow. 

On  March  25th,  Soviet  station 
RZ3AJA  contacted  me  and  the 
usual  exchange  was  made  v^ith 
some  notice  on  my  part  that  this 
individual  was  fluent  in  English. 
I  inquired  as  to  the  special  call 
prefix  RZ3  and  got  a  detaited  ex- 
planation of  how  the  special  pre- 
fixes were  a  part  of  Olympics  W 
to  be  held  in  Moscow.  He  further 


NO  TAXES! 

Looking  for  a  job?  T3\s  currently  seeking  applicants  for  one 
of  its  top  staff  positions.  In  addition  to  being  a  non-smoker, 
the  qualified  candidate  will  be  a  ham  with  an  outstanding 
knowledge  of  electronics,  an  excellent  command  of  the 
English  language,  and  experience  as  a  working  Journalist.  We 
offer  a  competitive  salary,  fine  fringe  benefits,  and  excellent 
working  conditions— as  well  as  the  opportunity  to  live  and 
work  in  tieautiful,  tax-free  New  Hampshire.  Interested  parties 
should  respond  with  resumes  to:  Director  of  Personnei,  73 
Magazine,  Elm  Street,  Peterborough  NH  03458. 


explained,  as  most  amateurs 
are  aware,  that  several  prefixes 
have  been  assigned  with  R  (in- 
stead of  the  normal  U)  esp^ 
daily  for  the  Olympics.  He  fur* 
ther  explained  in  detail  about 
the  preparations  Moscow  is 
making  for  the  Olympics  and 
that  amateur  radio  will  play  an 
important  part  through  special 
calls  and  awards  for  contacting 
these  designated  prefixes. 

t  explained  to  this  amateur 
that  the  US  probably  would  not 
be  attending  the  Olympic  events 
and  the  reasons  for  this  action 
by  our  government  Not  only  did 
the  station  I  was  contacting 
show  obvious  emotional  reac- 
tion, but  he  also  was  joined  by 
several  other  Soviet  stations 
who  expressed  great  frustration 
with  my  comments. 

It  is  my  opinion  that  USSR 
amateur  radto  operators  wilt 
continue  to  combine  this  pop- 
ular hobby  with  an  effort  to  pro- 
mote Moscow  '80.  These  sta- 
tions have  as  an  objective  tatk- 
ing  with  and  exchanging  data  re- 
garding Moscow  W  with  the 
more  than  400,000  US  amateurs 
as  well  as  thousands  of  ama- 
teurs around  the  world. 

It  seems  appropriate,  there- 
fore, that  US  amateurs  be  asked 
to  refrain  from  communications 
With  the  special  Moscow  W  R 
prefixes  and  their  associated 
activities.  A  news  release  from 
your  office  would  make  an  im- 
mediate impact  on  hundreds  of 
Soviet  stations  seeking  ex- 
changes with  US  amateurs. 

Normal  communications  with 
the  Soviet  U  prefixes  should  be 
encouraged  since  amateur 
radio  does  provide  a  system  of 
direct  communication  to  all 
parts  of  the  world  regardless  of 
political  relations.  Amateur 
radio  should  not  be  restricted  by 
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Optimum  HF  performance  in  a  compact  package 


Exciting  and  perfect  for  mobile  or  ham-shac^ 
usef  The  unique,  all  solid-state,  HF  SSB/CW 
TS-120S  transceiver  produces  a  hefty  signal 
and  offers  many  great  features  in  a  very 
attractive,  compact  package. 

TS-120S  FEATURES: 

w 

'   Easy  operation 
No  f irtal  dtpptng  or  loading,  no  transmit  drive  peakirtg, 
and  no  recetve  preselector  tuning!  Just  dial  your 
ffequency  and  operate! 

■  Five  bands*  plus  WWV 

Transmits  and  receives  on  B0^75.  40,  20^  15.  and 
all  of  10  meters... and  receives  WWV  on  15  MHz. 
VFO  covers  50  kHz  above  and  below  each  500- 
kHz  band,  for  expanded  operation 


High  power 

Runs  200  watts  PEP  (160  walls  DC)  input  on  80-15 
metefs.  T60  watts  PEP  fl40  watts  DC)  input  on  10 
meters.  LSB.  USB.  and  CW.  euiltnn  cooling  fan  and 
protection  circuit 

Built-in  digital  frequency  display 

Six-digit  display  with  100-Hz  resolution,  Mo  recali- 
bralion  needed  when  switching  bands  or  modes. 
Indicates  RIT  slirfl  and  CW  transmit/receive  shifts. 
Green  fluofescent  tubes  eliminate  viewing  fatigue 
Analog  siibdiai.  too.  for  backup  display 

Innovatfve  singte-converslon  PLL  system 

Efiminates  need  for  heterodyne  crystal  element  for 
each  band.  PLL  lock  frequency,  CAL  marker  signal, 
and  counter  clock  circuit  use  single  reference  fre- 
quency crystal.  Simplifies  circuitry,  improves  overall 
stability.  Also  improves  transmit  and  receive  spurious 
charactenstics 


IF  shift  -  Built-in  VOX 

Pa       ind  tuning,  to  remove  adjacent-frequency       For  convenient  SSB  operation,  as  weti 
interference  and  sideband  splatter  as  semi-  break^in  CW  with  sidetone 


•  Very  compact  and  lightweight 

Measures  only  3-3/4"  hjgh  x  9-1/2*  wide  x  11-9/16" 
'  deep,  and  weighs  only  5.6  kg  (12.3  Ibsj  A  perfect 
Size  tot  convenient  mobile  operation  and  rugged 
enough  for  either  mobile  or  portable  use,  with  all 
the  desired  features  for  optimum  ham-shack  opera- 
tion as  well. 

•  Effective  noiae  blanker 

Eitmmates  ignition  noise 

«  Built-in  25-kH2  marker 

Accurate  frequency  retefence  lor  calibration 

•  Versatile  front-pane)  meter 

Functions  as  S-meter  on  receive  and  as  Ic  meter 
and  ALC  meter  (for  adjusting  microphone  gam)  on 
transmit 

See  the  big  little TS-120S  rig  and  matching  accessories 
at  youT  Authonzeo  Kenwood  Dealer  today' 


NOTE;  Pnca  speqi/icafrons  subject  to 
Change  wfihoui  nonce  and  obdgaiton 


MATCHING  ACCESSORIES  FOR  FIXED-STATION  OPERATION: 


•  PS-30  base-station  power  supply  (remotely 
switchable  on  and  of(  with  TS-t20S  power  switch) 

•  SP-120  compact  external  speaker 

•  VFO-120  remote  VFO 

•  MC*50  50  kQ/500  Q  desk  microphone 
Dttvef  accessories  net  shown t 

•  trs'38C  CW  filter  (500  Hzi      • 
■  PC-1  phone  patch 

•  HC-10  world  digital  clock 

•  HS'5  and  HS-4  headphones  • 

•  TL'922A  iinear  amplifier 

•  AT-120  compact  antenna  tuner 


MC-30S  and  MC'35S 
noise-cancelling  hand 

microphones 
MB-100  mobile 
mounting  bracket 
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government  sancUon  smce  it 
provfdes  emergency  com  muni' 
cation  in  times  of  crisis  and 
need. 

Your  comments  and  feeimgs 
concerning   this   issue  wiit  be 
communicated   to   the  major 
amateur  radio  pubUcations  and 
organiiattons^ 
Respectfuily, 
(s)  Dave  dark  K8MPF 
2508  Rusridge 
Kaiamazoo  Ml  49007 

Having  visited  and  opefaied 
from  Afghanistan  (YA1NSD),  I 
can  understand  the  anger  about 
the  Russian  Invasion  of  those 
people  who  have  visited  this 
prjmilive  country.  I  doubt  it 
hopes  for  a  Viet  Nam-like  prob- 
lem will  be  realized.  Yes,  the 
Afghans  are  independent  and 
fierce,  but  they  do  not  have  the 
endless  supplies  and  training 
that  the  troops  from  North  Viet 
Nam  had  behind  them ...  un- 
less the  US  manages  to  cook 
something  up*  That  seems  very 
unlikely,  since  we  are  not  on 
that  good  terms  with  the  sur- 
rounding  countries.  No,  I  think 
Afghanistan  will  go  the  way  of 
Hungary  and  Czechoslovakia. 

Should  we  contact  the  special 
events  stations?  Tm  inclined  to 
go  along  with  Dave  on  this  and 
boycott  them.  But  I  do  think  that 
it  is  important  to  bypass  Pravda 
and  talk  directly  with  the  other 
Russian  hams  to  explain  why 
our  country  has  taken  this  un- 
usual stand. 


PHOOTLOOSE 
PHOTOGRAPHER  WANTED 

Perhaps  you  have  seen  some 
of  the  dirty  grimy  pictures  ac- 
companying DX  articles  in  some 
of  the  other  ham  magazines,  i 
think  it's  about  time  for  DXpedi- 
tions  to  get  the  press  they 
should  have.  Believe  me»  if  I 
weren't  tied  down,  I'd  be  volun- 
teering to  go  out  there  and  take 
the  pictures  and  write  the  ar- 
ticles. Unfortunately,  I  have  dis- 
covered that  I  really  can't  do 
everything. 

Is  there  an  Extra  Class  (or 
even  Advanced)  with  a  good 
background  in  photography  and 
writing  who  might  be  available 
to  accompany  DXpeditions  as  a 
stringer  for  73  Magaziftel  We 
would  pay  the  travel  expenses 
. . .  anywhere  in  the  world  , .  Jn 
return  lor  top-notch  articles  for 
73  with  good  photographs. 

The  line  starts  at  the  right. 

One  of  the  problems  I  have  en- 
countered on  DXpeditions  Is  the 
lack  of  foresight  on  the  part  of 
the  other  DXpeditroners,  They 
get  so  wrapped  up  in  what  they 
are  doing  and  what  has  to  be 
done  that  they  forget  the  im< 
portance  of  documentation.  The 
Documentation  Officer  on  a  DX- 
pedttion  should  not  be  required 
to  carry,  lift,  haul,  erect,  or  other- 
wise  spend  his  valuable  docu- 
mentation time  doing  routine 
work.  He  should  be  busy  work- 
ing out  angles  for  pictures,  set- 
ting up  shots,  making  tape  re- 
cordings, making  notes,  and 
planning  the  movies  of  the  trip. 


flo/  Anders  K3RA,  president  of  the  Batttmore  Amateur  Radio  Cfub 
(BARC),  imroduced  W2NS0/1  at  the  Greater  Baltimore  Hamboree 
and  Computerfest  in  Timonium  MD,  Photo  by  W3VBM. 


By  the  time  you  have  worked 
out  a  16mm  movie,  covered  the 
trip  with  a  color  35mm  trans- 
parenci^f  and  shot  plenty  of 
black  and  white  35mm  photos, 
plus  made  notes  for  the  article 
and  tape  recordings  of  interest- 
ing background,  there  is  little 
time  left  except  for  some  operat- 
ing .  _  mostly  at  night. 

I  managed  to  sfioot  a  16mm 
film  of  the  1958  Dxpedition  to 
Navassa  .  .  .  which  everyone 
fought  me  on  at  the  time.  Later, 
the  film  was  In  tremendous  de- 
mand -  and  I  still  get  calls  for  it. 
Having  learned  my  lesson,  I  did 
not  take  a  movie  camera  on  the 
1972  DXpedition  to  Navassa,  but 
covered  it  as  best  I  could  with 
35mm  color  shots.  It  isn1  the 
same.  In  the  future,  I  would  go 
back  to  16mm  or  else  use  a  good 
video  recorder. 

On  my  DXpeditions  to  Africa, 
the  Middle  East,  Asia,  and  the 
Pacific,  I  really  didn't  have  time 
to  shoot  enough  movie  film  to 
make  it  worthwhile  to  show.  The 
35mm  slides  were  shown  to 
dozens  of  clubs  and  at  ham  tests 
and  conventions  all  around  the 
world,  I  tried  a  Super-8  camera 
on  one  trip,  but  will  never  do  that 
again  in  a  case  when  I  want  first- 
rate  films. 

If  I  am  able  to  find  someone 
with  the  time  and  experience  to 
go  out  on  DXpeditions,  we  will 
be  able  to  do  a  first-rate  job  of 
publishing  articles  on  these 
trips  . . .  and  perhaps  come  up 
with  some  film  or  tape  which 
can  be  used  on  television. 

JAPAN  MAGAZINES 

Though  my  ability  to  read 
Japanese  is  somewhat  limited  {I 
know  one  Kanji  character  so 
far),  there  is  enough  English  for 
me  to  get  quite  a  kick  out  of  get- 
ting the  Japanese  CO  Ham 
Radio  magazine  every  month.  It 
is  enormous,  usually  well  over 
500  pages,  and  packed  with 
beautiful  color  pictures  of  the 
latest  in  Japanese  ham  gear. 
They  have  many  more  hams 
than  we  . . .  perhaps  twice  as 
many  active  hams  . , .  so  their 
market  for  ham  gear  is  much 
larger  than  ours.  The  result  of 
this  is  that  they  have  a  far 
greater  selection  of  ham  gear 
than  we  do, 

A  few  of  the  Japanese  firms 
are  exporting  their  equipment 
for  sale  here  and  we  are  familiar 
with  them.  But  there  are  a  lot 
more  smaller  firms  which  are 

Continued  on  page  158 
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A  fresh  idea! 

Our  new  crop  of  tone  equipment  is  the  freshest  thing  growing 
in  the  encoder/decoder  field  today,  AH  tones  are  instantly 
programmable  by  setting  a  dip  switch;  no  counter  is  required. 
Frequency  accuracy  is  an  astonishing  ±1  Hz  over  all  temper- 
ature extremes.  Multiple  tone  frequency  operation  is  a  snap 
since  the  dip  swiich  may  be  remoted.  Our  SS-32  encode  only 
model  is  programmed  for  all  32  CTCSS  tones  or  all  test  lones, 
touch-tones  and  burst-tones. 
And,  of  course,  there's  no 

need  to  mention  our         ^.J^B^K^^^       TS-32 
I  day  delivery  and 
1  year  warranty. 


TS-32  Encoder-Decoder 

•Size:  1,25'^  x  2.0'^  x  .40'' 

•  High-pass  tone  filter  included  that  may  be  muted 

•  Meets  all  new  RS-220-A  specifications 

•  Available  in  all  32  El  A  standard  CTCSS  tones 

SS-32  Encoder 

•  Size:  .9"  x  L3rx  .40" 

•  Available  with  either  Group  A  or  Group  B  tones 

Frequencies  Available: 


Group  A 


67.0 

7L9 
74.4 
77.0 
79.7 
82.5 
85.4 
88,5 


XZ 

XA 

WA 

XB 

SP 

YZ 

YA 

YB 


91.5 

ZZ 

94.8 

ZA 

97.4 

ZB 

100.0 

IZ 

1 03. 5 

lA 

107.2 

IB 

110.9 

2Z 

114.8 

2A 

U8,8  2B 
123.0  3Z 
127.3  3A 
131.8  3B 
136J  4Z 

141.3  4A 
146.2  4B 

151.4  5Z 


156.7 
162.2 
167.9 
173.8 
179.9 
186.2 
192.8 
203.5 


5A 
5B 
6Z 

6A 
6B 
7Z 
7A 
Ml 


Frequency  accuracy,  ±  A  Hz  maximum  -  40X  to  + 
Frequencies  to  250  Hz  available  on  special  order 
Continuous  tone 


85°C 


Group  B 

TEST-TONES: 

TOUCH-TONES; 

BURST-TONES: 

600 

697      1209 

J600    1850    2150    2400 

1000 

770      1336 

1650    1900    2200    2450 

1500 

852      1477 

1700    1950    2250    2500 

2175 

94 1       1 633 

1750    2000    2300    2550 

2805 

1800    2100    2350 

•  Frequency  accuracy,  ±  1  Hz  maximum  -  40^  to  +  85*^ 

•  Tone  length  approximately  300ms.  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 

Wired  and  tested:  TS-32  S59.95,  SS~32  S29.95  ~^ 


COMMUNICATIONS  SPEC/Al/STS 

426  Wesl  Taft  Avenue,  Orange,  California  92667 
(800)854-0547/  California:  (714)998-3021 
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Looking  M/est 


BUI  Pasternak  WASiTf 
24854*C  Newhali  Ave. 
Newhall  CA  91321 

It's  about  2:00  pm  Pacific  time 
or  thereabouts.  We  are  at  35.000 
feet  somewhere  above  Kansas 
aboard  a  Boeing  727  jetliner 
headed  home  to  Los  Angeles. 
We  left  Dayton  about  an  hour 
ago  and  wiH  siiortiy  be  landing 
in  Kansas  City  for  about  a 
45-minute  layover  Seated  next 
to  me  is  Joe  Merdler  N6AHU, 
and  a  few  rows  toward  the  front 
of  the  aircraft  is  Dr.  Wayne 
Overbeck  N6NB  and  his  XYL  It's 
been  quite  a  hectic  weekend  for 
all  of  us,  but  a  special  one  for 
Joe  and  Wayne,  We  are  return- 
ing from  the  t980  Dayton  Ham- 
vention,  and  what  made  it  spe- 
cial for  Joe  and  Wayne  were  the 
awards  presented  to  them  at 
tast  nfghf  s  banquet.  In  case  you 
have  not  yet  heard^  Wayne  Over- 
beck  was  named  '*Ham  of  the 
Year"  because  of  his  continuing 
contributions  to  the  overall  pic- 
ture of  amateur  radio  communis 
cations.  DARA's  "Special 
Achievement  Award"  for  1980 
went  to  Joe,  for  his  leadership  In 
the  flghi  against  malicious  inter- 
ference in  amateur  communica- 
tions. 

By  the  way^  this  Is  the  first 
time  In  the  history  of  these 
awards  that  two  amateurs  from 
the  same  call  district  (other  than 
"8"-land)  have  been  chosen  to 
receive  awards  In  the  same  cal- 
endar year.  Even  more  coinci- 
dental,  both  are  residents  of  the 
San  Fernando  Valley  and  both 
are  members  of  the  same  ama- 
teur radio  ciub.  What's  really  im- 
portant is  that  DARA  saw  fit  to 
honor  both  these  men  for  their 
outstanding  contributions  to 
the  amateur  service;  1  cannot 
think  of  any  two  people  who 
were  more  deserving  of  such 
honors.  To  both.  Looking  West 
offers  its  heartiest  congratula- 
tions. 

Joe  and  I  decided  to  fly  in  to- 
gether, and  the  flight  to  Dayton 
was  far  better  than  thts  one  go- 
ing home.  When  I  booked  our 
tickets,  I  was  toid  that  the  air- 
craft on  the  return  trip  would  be 
a  "wide^body"  Lockheed  1011, 
but  for  some  reason  this  smaller 
plane  is  what  showed  up.  When 
we  left  the  other  evening,  we  had 
a  Boeing  747  for  the  main  leg  of 
the  trip  and  spent  only  45  min- 


utes on  board  a  smaller  plane 
for  a  connecting  flight  out  of 
Chicago.  Not  that  there  is 
anything  wrong  with  a  727,  ex- 
cept trying  to  sleep  on  it.  That's 
where  a  747  or  1011  is  really 
nice,  and  what  I  need  right  now 
is  about  10  hours  of  sJeep.  Oh, 
well,  one  cannot  win  them  all, 
can  one? 

Next  months  we  wilt  have  a 
complete  story  at>out  the  Ham- 
vention,  but  right  now  \  want  to 
tell  you  a  bit  about  the  truly  won- 
derful  people  who  were  our 
hosts  during  the  past  three 
days.  We  arrived  in  Dayton  the 
morning  of  April  25th  at  about 
9:00  am  local  time.  Waiting  for 
us  were  two  of  the  nicest  people 
I  have  ever  had  the  pleasure  of 
meeting:  Bob  McKay  N8ADA 
and  Bob  Roetlele  W8UNV.  Both 
are  active  DARA  memtiers,  and 
both  worked  very  hard  lo  make 
Hamvention  *80  the  overwhelm- 
ing success  it  turned  out  to  be. 
We  loaded  our  bags  into  Bob 
Roettele's  red  station  wagon 
and  headed  to  our  hotel,  only  to 
learn  that  our  rooms  would  not 
be  available  till  about  noon.  Un- 
daunted, Bob  McKay  suggested 
that  we  head  over  to  his  house 
for  breakfast.  Let  me  tell  you,  it 
was  some  breakfast!  I  llter- 
aHy  "pissed  out,"  Bob's  wife 
whipped  up  the  biggest  platters 
of  bacon  and  eggs  I  have  ever 
seen,  and  did  so  in  what  must 
have  been  record  time.  Boy.  can 
that  lady  cooki 

Since  it  would  sttll  be  a  while 
before  we  could  get  into  our 
roomSp  Joe  decided  to  see  if  he 
could  hear  his  friend  Dave  Gard- 
ner K6LFL,  who  at  that  time  was 
operating  a  DXpedition  from 
Johnson  Island  in  the  Pacific, 
We  swung  Bob's  beam  out  in 
that  direction,  but  Joe  never  did 
hear  Dave,  Sometime  during  all 
this,  I  must  have  dozed  off,  be- 
cause the  next  thing  I  remember 
was  Joe  telling  me  it  was  time  to 
try  again  at  the  hotel*  Tliis  time 
the  room  was  ready,  and  while 
Joe  and  the  two  Bobs  headed 
out  to  the  Hara  Arena,  I  elected 
to  catch  up  on  some  lost  sleep. 
Having  been  to  Dayton  l>efore,  ( 
kind  of  knew  that  this  might  be 
the  best  approach.  I  had  slept 
for  3  hours  between  Los  Ange- 
les and  Chicago,  but  this  darn 
hypogiycemia  I  suffer  from  real- 
ly requires  about  8  hours  of 
sleep  so  that  I  can  function 


properly  for  the  next  16. 

It  was  about  6:00  pm  local 
time  when  Joe  returned,  and  he 
had  with  him  yet  another  Bob. 
This  was  his  cousin  Bob  Merdler 
K8AQA  from  Saginaw,  Michi- 
gan. Joe  introduced  us,  and  we 
took  off  tor  dinner. 

It  was  when  we  returned  that  1 
finally  met  Noel  and  Marilyn 
McKeown  and  their  B-month-old 
daughler.  Noel  is  WB6QQC  and 
was  the  General  Chairman  of 
Hamvention  '00.  Ever  meet 
someone  for  the  first  time  and 
feel  you  have  known  him  for  a 
tifetime?  That's  the  way  1!  was 
with  Noel  and  Marilyn.  I  can  only 
say  that  in  my  book,  they  are  su- 
per. So,  while  Bob  and  Joe  hit 
the  snore  shelf,  Noel,  Marilyn 
and  1,  atong  with  a  number  of 
other  memt>ers  of  DARA,  sat  in 
the  DARA  suite  talking  into  the 
wee  hours  of  the  morning.  1  nev- 
er did  get  much  sleep  that  night, 
but  I  had.  as  you  know,  taken 
precautions  to  cover  just  such  a 
happening.  About  1:00  am,  Noel 
and  Marilyn  excused  them- 
selves, since  they  both  had  to  be 
at  the  arena  early  lo  open  for  the 
next  day's  events,  so  we  ram- 
bled downstairs  to  the  hotel's 
pub  with  the  rest  of  the  crew.  As 
I  sipped  my  Diet-Rite  Cola  and 
chatted  with  Vic  Stauder 
WA2KOO/8  and  the  rest  of  the 
people,  I  knew  deep  Inside  that  I 
had  made  new  friendships  that 
would  last  a  lifetime.  Vic  was  in- 
terested  in  possibly  videotaping 
some  of  next  year's  convention, 
and  we  spent  a  good  two  hours 
debating  the  pros  and  cons 
about  how  to  do  this. 

Saturday  morning  at  about 
8:00  am,  Bob  picked  us  up  and 
we  headed  out  to  the  Hara 
Arena^  stopping  along  the  way 
for  a  rather  heaithy  midwest 
breakfast.  1  thought  we  would  be 
among  the  first  to  arrive,  but  1 
was  in  for  a  rude  awakening.  By 
the  lime  we  arrived,  the  parking 
lots  were  loaded  with  cars  bear- 
ing callsign  plates  from  aimost 
every  state  in  the  Union.  If  there 
is  a  gasoline  shortage,  you 
would  never  have  knowr^  it  here. 
The  place  was  buzzing  with  ac- 
tivity. Since  Joe  was  not  sched- 
uled to  speak  till  noon,  t  left  him 
in  Bob's  capable  hands  and 
made  my  way  toward  the  flea 
market.  1  had  a  specific  destina- 
tion and  a  specific  person  to 
meet  with* 

You  have  not  seen  an  amateur 
radio  flea  market  until  you  see 
the  one  at  the  Hamvention.  This 
yeafi  they  opened  the  fiea  mar- 


ket a  day  earlier  than  usual,  and 
by  mid-Friday  It  was  already 
packed  full.  By  the  time  i  arrived 
on  Saturday,  it  was  both  unbe- 
lievable  and  breathtaking.  There 
is  no  way  I  can  tell  you  how 
many  buyers  and  sellers  there 
were.  Maybe  DARA  has  figures 
on  this,  but  if  the  place  was 
crowded  in  1976  when  1  last  at- 
tended^ it  was  twice  as  crowded 
this  year.  Even  with  the  mass  of 
humanity  I  had  to  wade  through, 
it  took  only  10  minutes  to  locate 
the  person  for  whom  I  was 
searching.  After  all,  how  many 
people  come  to  the  Hamvention 
with  a  10-meter  ground  ptaneon 
a  push-up  mast?  i  had  been  told 
to  watch  for  this  "'tandmark"  by 
Its  owner  and  had  spotted  it  al- 
most immediately.  Its  owner 
was  Bob  Neil  K9EID  of  Marissa, 
iltinois. 

In  the  past  year,  Bob  and  I 
have  become  friends  over  the 
phone,  though  we  had  yet  to 
eyeball.  Actually,  Wayne  Green 
sort  of  introduced  us  by  sug- 
gesting that  I  give  Bob  a  call  in 
early  1979  That  phone  call  led 
to  many  others  and  finally  to  our 
meeting  face-to^face  at  Dayton, 
Bob  is  the  guy  who  put  the  town 
of  Marissa  on  the  map  with  re- 
gard to  amateur  radio.  As  he  ex- 
plains it,  Marissa  has  about 
2,000  residents  of  which  close  to 
170  are  active  amateur  radio  op- 
erators. Virtually  all  of  these  are 
members  of  "MARC,"  the  Maris- 
sa Amateur  Radio  Club,  one  of 
the  most  active  radio  clubs  In 
the  nation.  They  own  one  of  the 
most  elaborate  amateur  repeat- 
er systems  in  the  nation,  with 
satellite  receivers,  satellite 
transmitters,  and  remote  links 
to  other  bands— including  IO- 
meter SSBI  How  was  this  ac- 
complished? That's  for  Bob  to 
tell,  and  the  story  is  told  partially 
in  a  slide  show  that  MARC 
makes  available  which  details 
the  development  of  WD9G0E 
. . .  **The  Mighty  Marissa 
Machine."  Tve  seen  this  slide 
and  audio  tape  presentation, 
and  it's  one  worthy  of  showing 
at  any  radio  club  meeting,  t  sug- 
gest that  yoo  contact  MARC  at 
PO  Box  68.  Marissa  IL  62257,  for 
information  on  its  availability. 

Back  to  the  narrative.  1  arrived 
at  Bob's  van  and  was  introduced 
to  his  wife  Judy  and  another 
friend  of  theirs  who  made  the 
400-piu&-mile  trek  to  the  Harr^ 
vention  together.  Bob's  latest  in- 
terest is  getting  more  people  on 
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NEW  —  ALL  9  HF  BANDS.  Full  coverage 
from  160  through  10  Meters,  Ready  to  go, 
with  crystals  siippJied  for  seven  bands  (crys- 
tals for  18  ana  24.5  MHz  bands  available 
when  bands  are  ready  for  use). 
ALL  SOLID-STATE.  From  the  pioneer, 
EROADBANDED.  From  the  pioneer. 
NEW  3-MODE,  2  RANGE  OFFSET  TUN- 
ING. Another  TEN-TEC  Hrst...  (1)  Offset  Re- 
ceiver Tuning^  (2}  Offset  Transmitter  Tuning 
and  (3)  Offset  Transceiver  Tuning.  None 
other  has  it.  For  complete  flexibility,  to  meet 
all  needs,  fine  tuning  or  DX.  2-ianges:  ^  500 
Hz  or  ±  4  kHz. 

OPTIMJZED  RECEIVER  SENSITIVITY, 
For  an  ideal  balance  between  dynamic  range 
and  sensitivity...  from  2  ^Von  160  to  0.3  ^V 
on  10  Meters. 

NEW  OPTIMIZED  BANDWIDTH.  Seven 
response  curves— four  for  SSB.  three  for 
CW  Standard  l4  filter  is  an  8- pole  2.4  kHz 
crystal  ladder  type.  Options  include  a  1.8 
kHz  8 -pole  crystal  ladder  type,  a  500  Hz  8- 
pole  CW  filter  and  a  250  Hz  6-poie  CW  filter. 
Switch  an  optional  filter  from  the  front  panel 
to  put  it  in  series  for  up  to  16  poles  of  filter- 
ing. And  the  standard  CW  active  audio  filter 
has  450  and  ISO  Hz  bandwidths  for  added 
attenuation.  New  toggle  switches  select  l-f 
and  audio  filtering.  Selectivity  for  any  situa- 
tion. 

BUILT-IN  NOTCH  FILTER,  Variable  null 
eliminates  unwanted  signals  and  carriers  in  a 
pass  band  from  200  Hz  to  3.5  kHz  with  a 
notch  depth  of  more  than  30  dB. 
NEW  BUIU-IN  NOISE  BLANKER.  Stan- 
dard equipment.  New  2-pole  monolithic 
crystal  filter  handles  big  signals  easily,  makes 
impossible  IcMzatsons  usable. 
GREATER  DYNAMIC  RANGE.  Better  than 
90  dB,  typically.  Reduces  front-end  overload 
and  distortion.  Plus  a  PIN  diode  switchable 
18  dB  attenuator  on  the  RF  gain  control 


NEW  "HANG"  AGC,  Smoother  operation. 
2-SPEED  BREAK-IN,  'Fast*  or  "Slow" 
speeds.  'Tasf'  for  Instant,  full  break-in. 
"Slow"  has  a  longer  mute  time  before  re- 
ceiver is  actuated  for  working  crowded  bands 
uith  heavy  QRM  and  for  mobile. 

WWV  RECEPTION.  On  the  10  MHz  band. 
DIGITAL  READOUT  6  shielded  0.43*^  LEDs 
with  5  in  red.  the  6th  {100  HzHn  green- 
SEPARATE  RECEIVING  ANTENNA  CA- 
PABILITY. Use  with  separate  components^ 
instant  break-in  linear^,  or  trans vcrters. 

"S"/SWR  METER.  Easy  to^rcad.  Electron* 
Icalty  switched. 

200  WATTS  INPUT.  On  all  bands,  when 
used  with  50  ohm  load.  Proven,  conser- 
vative iy  rated  design.  Fully  warranted  for  first 
year,  pro-rata  wan-anty  for  five  extra  years! 
100%  DUTY  CYCLE.  Full  power  hour  after 
hour  without  fail.  Ideal  for  RTTY,  SSTV  or 
any  hard  usage  . 

BUILT-IN  VOX  AND  PTT.  Smooth  VOX 
with  3  front  panel  controls.  And  PTT  control 
at  both  front  and  rear  panel  jacks. 
BUIU-IN  PHONE  PATCH  JACKS.  Easy  in- 
terface to  speaker  and  microphone  signals. 
BUrU-IN  CW  ZERO-BEAT  SWITCH.  Puis 
you  on  exact  frequency  of  a  station  being 
worked  without  being  on  the  air. 
BUILT  IN  ADJUSTABLE  SIDETONE. 
Vary  pitch  and  volume  for  easy  listening. 
ADJUSTABLE  THRESHOLD  AUTO- 
MATIC LEVEL  CONTROL,  From  low 
power  to  full  output  with  full  ALC  control. 
FRONT  PANEL  CONTROL  OF  LINEAR 
OR  ANTENNA.  Auxiliary  bandswitch  ter- 
minals on  rear  panel  permit  simultaneous 
control  of  external  relays  or  circuits. 

AUTOMATIC  SIDEBAND  SELECTION. 
And  you  can  reverse  it  with  the  mode  switch. 


SUPER  AUDIO.  A  TEN-TEC  trademark. 
Proper  shaping  plus  low  distortion. 
IMPECCABLE  SIGNAL.  Clean.  Easily  ex* 
ceedlng  FCC  requirements,  thanks  to  metic- 
ulous design,  fine  components,  and  conser- 
vative ratings, 

HIGH  STABILITY,  Deviation  is  no  more 
than  15  cycles  per  degree  temperature 
change  after  warm-up. 
HIGH  ARTICULATION  KEYING,  2^  msec 
rise  and  decay  time  for  sharp,  clean  keying. 
BUILT-IN  SPEAKER.  Built  into  the  bottom 
of  the  cabinet  shell.  Compression-loaded  for 
better  quality  and  higher  efficiency.  External 
speaker  connections  on  rear  panef. 
PLUG'IN  CIRCUIT  BOARDS.  For  easy  re- 
moval if  needed. 

FUNCTIONAL  STYLING.  Dark  front  panel, 
convenient  control  groupings,  '*clamsh€ir* 
cabinet,  full  shielding,  and  easier-to-use  ske: 
S^Tix  14^-wxl4U 
POWER,  Operates  on  12-14  VDC  for  mobile 
or  storage  battery  use.  For  11?  VAC  use^  an 
external  supply  is  required. 
FULL  ACCESSORY  LINE.  Model  217  500 
Hz  CW  filter  $55,  Model  219  250  H^  CW  fil- 
ter $60,  Model  218  L 8  kHz  SSB  filter  $55, 
Model  243  Remote  VFO  $139,  Model  255 
Power  Supply /Speaker  $169,  Model  280 
Power  Supply  $139,  Model  645  Dual  Paddle 
Keyer  $85,  Model  670  Single  Paddle  Keyer 
$34.50,  Model  234/214  Speech  Processor  & 
Condenser  Microphone  $163,  Model  247 
Antenna  Tuner  $69,  All  in  matching  color. 


Model  546  OMNI-Sedes  C 


$1189 


See  your  TEN -TEC  dealer,  or  write  for  full 
details. 
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RTTY  Loop 


Marc  L  Leayey,  M.D.  WA3AJR 
4006  Winiee  Road 
Randatistown  MD  21733 

Thfs  month,  the  spotlight 
shifts  from  the  home-brew  to  the 
commerciaL  We  shall  begin  ex* 
amining  "store-bought"  RTTY 
equipment  available  to  the  ama- 
teur. I  p(an  to  cover  only  equip- 
ment I  have  bought  and  used 
personally  Of  tieen  abfe  to  get 
my  hands  on  tor  a  while,  i  will 
not  echo  manufacturers'  spec 
sheets  or  promotional  literature; 
that  would  be  a  disservice  to  you 
all. 

I  guess  W  is  best  to  start  with 
something  popular  that  many  of 
you  have  had  expertence  with. 
We  have  been  talking  about 
demodulators  for  a  few  months, 
and  one  of  the  most  popular 
commercial  demodulators  of  re- 
cent times  is  the  ST -6,  manufac- 
tured by  HAL  Communications 
Corp.,  iJrbana,  Illinois  61801, 
Now,  HAL  has  come  out  with 
many  new  models,  with  all  kmds 
of  bells  and  whistles,  but  the 
ST-6  has  been  the  anchor  for 
many  a  RTTY  enthusiast. 

You  can  trace  the  ancestry  of 
the  5T-6  back  to  at  least  August, 


1965.   when    Irv   Hoff  W6FFC, 

then  K8DKC,  published  a  de- 
scription of  his  "Mainline  TT/L 
FSK  Demodulator"  in  OST  Ah 
though  built  with  tubes  and  re- 
quiring a  hefty  power  supply  to 
match,  this  is  the  granddaddy  of 
(he  ST-6,  with  most  of  the  same 
operating  features.  The  design 
was  upgraded  in  a  few  years  to 
the  TT/L-2,  and  then  solid  state 
appeared,  Irv  went  to  work  and  a 
whole  series  of  begats  ran  from 
the  ST-1  to  the  ST^6,  the  latter 
published  In  Ham  Radio,  Jan- 
uary. 1971. 

The  ST-6  uses  709  operational 
amplifiers  throughout  and  em- 
ploys well-designed  Butter* 
worth  input  filters.  As  supplied, 
It  comes  equipped  for  650*Hz 
and  170-H2  operation;  425-f-lz 
operation  is  available  as  an  op- 
tion. The  filters  are  quite  narrow, 
which  allows  for  sharp  selec- 
tivity under  difficult  conditions. 
By  straddle  tuning,  shifts  of  ten 
Hz  to  1 100  Hz  are  copyable  with 
a  stock  unit.  Autostart,  however, 
is  functional  only  on  the 
nominal  shifts. 

Using  the  ST-6  is  relatively 
straightforward.  The  loop  con- 
nector is  a  molesc^M  plug  on  the 


rear  skirt  and  provides  the  stan- 
dard 60-mA  loop  current.  An 
RS-232  output  is  also  available 
and  may  be  used  to  drive  a  video 
display  or  transmitting  FSK  cir- 
cuit. A  key  jack  is  provided 
which,  when  used  with  the  FSK 
output,  can  provide  narrow^shift 
CW  identification.  The  teleprint- 
er may  be  plugged  into  a 
switched  ac  receptacle,  also  on 
the  rear  skirt. 

A  signal  is  tuned  in  by  peak- 
ing the  built-in  meter  so  that 
minimum  flicker  of  the  needle  is 
observed.  The  meter  deflects 
upward  for  both  mari^  and 
space,  so  when  the  signal  is 
tuned  correctly,  assuming  equal 
strengths  for  mark  and  space, 
the  deflection  remains  con- 
stant. Alternately,  a  conven* 
tlonal  oscilloscope  may  be  con- 
nected  to  a  jack  and  a  cross  pat- 
tern used  fortuning.  The  demod- 
ulator may  be  used  in  '*FM" 
(limiter)  or  ''AM'  (limiterless) 
mode.  The  autostart  only  works 
when  the  limiter  is  on  FM. 

Now,  a  few  problems.  Many 
people  buy  the  ST^  as  a  kit.  The 
circuit  is  assembled  mostly  on 
several  printed  circuit  boards, 
so  this  is  not  too  much  of  a 
chore.  But,  wiring  at  least  seven 
(more  if  extra  shifts  or  AFSK  is 
added)  edge  connectors  is  hard 
enough  without  being  forced  to 
use  the  wire  supplied.  Typicaliy, 


a  coil  of  fine  stranded  wire  is 
supplied,  all  one  color.  If  you  tike 
your  eyes  and  plan  to  assemble 
this  kit,  go  out  and  find  sofne 
multi-colored  wire  to  do  the  con- 
nectors with  and  ditch  what 
they  send  you.  Almost  every 
mistake  I  have  seen  in  an  ST-6 
tHJilt  from  kit  form  (and  there 
have  t>een  quite  a  few)  has  been 
traced  to  an  error  in  wiring  those 
edge  connectors,  an  error  that 
could  have  been  prevented,  or  at 
least  found  easily,  if  coded  wir- 
ing was  used.  I  mentioned  that  a 
discriminator  for  425- Hz  shift  is 
availabte.  This  shift  is  a  com- 
mon commercial  shift,  but  is 
rarely  used  in  amateur  work. 
Nonetheless,  the  front  panel  is 
marked  for  all  three  shifts.  If  you 
have  only  two,  850  Hz  and  170 
Hz,  the  switch  used  has  a  differ* 
ent  arc,  so  the  pointer  lines  up 
with  neither  label.  A  neater  way 
would  be  to  stamp  the  case  for 
two  shifts  and  offer  an  escutch- 
eon to  users  to  the  three-shift 
option.  Finally,  1  am  not  fully 
versed  enough  on  the  circuit  to 
know  why,  but  it  sure  would  t>e 
nice  to  be  abie  to  use  autostart 
while  in  limiterless  mode.  As  it 
is,  the  machine  runs  open  with* 
out  3  signal  in  limiterless  mode, 
while  in  limiter  (FM>  there  is 
mark-hold* 
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Fig.  1,  The  Twin  CftteBlU:  Parts  List.  CI— 0,033  mF,  approx.,  to  resonate  with  L1  to  2975  cycles.  02— 0.066  mF,  approx.,  to  resonate  with 
L2  to  2125  cycfes.  C3,  04— 500  V,  disc  ceramic.  C5,  C6,  07,  C10--400  V,  paper.  08,  C9—500  V,  disc  ceramic.  Cit  C12—electrofytic. 
013-500  V,  mica.  CRI,  CR2^400  piv  Sfficon  diode.  CR3,  CR4,  Cfl5,  CR6—  rN64  or  1N69  diode.  f1—1  Ampere,  250  V  fuse.  JI,  J2—Auto 
radio  antenna  iacfcs,  Motorola  type.  J3--Phoneiack,  closed  circuit,  with  insulating  washers.  K1  ^255  A  polar  relay.  Li,  L2^-88mH  toroid 
teieprione  loading  coil.  RI—V2  Watt.  R2,  H5,  R9,  RIO—V2  Watt.  R3^Vt  Watt.  R4—Vi  Watt.  R6—Vi  Watt.  RT—V?  Watt.  Rd—poten- 
tiometer,  linear  taper  R14 — wire-wound*  SI — SPBJ  toggle  switch.  S2 — SPOT  toggle  switch,  T1 — 150/600  to  19,000  0/im,  surplus; 
mn  1202-2.  T2—150  Vm  50  mA,  6,3  V  ®  2  A,  Stancor  PA-B421.  V1—6SL7tube.  V2—6C5  tube,  V3—6SN7  tube. 
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WHEN  OUR  CUSTOMERSTALK 

WE  LISTEN. 


John  Fail,  KL7GRF/6 
Long  Beach,  CA 


Verneile  "Red"  Irwin,  K9KUW 
Kenney,  IL 


Tam  Gentry,  K5V0U 
Dalias,  TX 


JohnWhitaker.WSH 
Baton  Rouge,  LA 


And  we  respond  with  unexcelled  RTTY  equipment. 


One  reason  RTTY  equipment  designed  by  HAL 

is  always  state-of-the-art  quality  is  our  open  channel 
of  communications  with  customers. 

We  want  to  hear  the  "What  if^s . ,  /*  and  "How 
about's . .  /'  that  come  from  active  and  dedicated 
RTTY  operators.  Our  engineers  have  combined 


customer  ideas  with  their  own  to  create  the  most 
advanced  equipment  features  and  capabilities  in  the 
industry- 
It  adds  up  to  greater  enjoyment  of  RTTY  operation 
and  a  dependability  factor  backed  with  a  full  one-year 
warranty,  ^• 


Write  or  give  us  a  call.  We'll  be  glad  to  send  you  our  new  RTTY  catalog. 


m 


HAL  COMMUNICATJONS  CORP. 

Box  365 

Urbana,  Illinois  61801 
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DX 


James  0.  Cain  K1TN 
306  Vernon  Avenue 
Vernon  CT  06066 

DX1NG  IN  THE  EIGHTIES 

Unlike  other  phases  of  ama- 
teur radio,  DXing  depends  on 
the  world  political  situation  and 
on  each  country's  relationship 
with  other  countries.  A  world 
war  is  the  extreme  example 
when  amateur  radio  simply 
ceases  to  exist.  Luckily,  this  has 
not  happened  for  nearly  forty 
years.  Otherwise,  during  times 
of  political  normalcy,  when  only 
three  or  four  world  crises  are  in 
progress  at  a  time,  DXing  is  af- 
fected but  not  completely  pre- 
cluded, in  1980.  there^s  the  Rus^ 
sian  *Vood pecker;'  that  dratted 
over-the-horizon  radar  which 
trashes  various  HF  bands.  The 
woodpecker  has  engendered 
worldwide  anger  among  hams 
since  it  Is  the  greatest  obstacle 
to  DXing  In  memory;  The  f rustra- 
tion  is  compounded  by  the  fact 
thai  the  woodpecker  comes 
from  a  country  which  has,  and 
encourages,  a  dynamic  amateur 
radio  program^  In  addition,  that 
same  country  was  "on  our  side" 
at  the  World  Administrative 
Radio  Conference. 

Another  example  of  what  we 
are  going  to  face  in  the  coming 
decade  is  that  amateur  radio 
may  no  longer  be  the  interna- 
tional diplomat  it  has  been  in  re- 
cent  years,  at  least  not  from 
America's  point  of  view.  Already 
this  year,  several  expeditions 
have  been  mounted  to  rare 
DXCC  countries  by  non-US  ama- 
teurs  after  attempts  to  operate 
from  the  same  spots  by  Ameri- 
cans have  been  flatty  turned 
down.  Take  Europeans  in  Africa, 
for  example,  or  Canadians  in 
Asia.  Where  one  sells  arms  of 
war  to  another  country  1  amateur 
radio  operators  are  inevitably 
present  and  likely  to  obtain  per- 
mission to  operate  if  anyone 
Can.  The  US  has  traded  busi- 
nessmen^hams  In  Iran  for  Naval 
personnel/hams  on  Diego  Gar- 
cia. Now  Iran  is  rare  and  VQ9s 
are  everywhere. 

QST  published  its  May  issue 
with  a  full-color  cover  photo  of 
radio  operations  for  the  Winter 
Olympics  at  Lake  Placid,  New 
York,  in  February,  1980.  That  is 
wonderful  publicity  for  ama- 
teurs, but,  since  mostly  ama- 


teurs  read  QST,  we  wonder  why 
that  cover  was  chosen.  Hams 
worldwide  will  get  that  issue  of 
QST  just  as  the  last  hopes  for 
the  Summer  Games  in  Moscow 
are  dying.  A  few  copies  of  QST 
make  their  way  to  the  USS R,  too. 
We  are  sure  the  May  issue  will 
be  allowed  In,  as  the  propagan- 
da value  will  be  great.  If  some 
sort  of  "alternate  games"  are 
held  this  summer,  will  amateur 
radio  be  there?  Would  amateur 
radio  have  played  a  part  in  the 
Moscow  Games?  As  a  matter  of 
fact,  it  already  does,  in  the  form 
of  special  amateur  radio  call- 
signs  being  used  by  amateurs  in 
the  USSR.  And  wait  until  their 
QSL  cards  come  through  the 
various  QSL  bureaus:  You  can 
bet  the  Olympics  will  be  por- 
trayed on  those  cards  In  the 
'People^s  Glory  of  Sport"  motif. 
Which  brings  us  to  the  next 
step  in  this  somewhat  cir- 
cuitous route  to  an  important 
point.  Why  do  you  think  we 
called  the  new  lARU  (interna- 
tional Amateur  Radio  Union) 
contest  which  began  in  1977  the 
"Radiosport  Championship"?  I 
say  "we''  because  this  author 
wrote  the  rules  tor  the  activity, 
and  the  name  was  chosen  be- 
cause  "radiosport"  is  a  term 
used  in  the  Communist-bloc 
countries  as  well  as  much  of  the 
rest  of  the  world.  It  seemed  like 
a  nice  change  from  the  wrung- 
out  term  ''contest."  It  was  an  at- 
tempt to  show  support  for  the 
concept  of  "radios ports,"  which 
in  many  countries  means  strap- 


ping a  radio  on  one*s  back,  run- 
ning miles  and  miles,  stopping 
at  certain  checkpoints  to  make 
contacts,  and  hoping  to  finish 
the  course  or  find  the  hidden 
transmitter  first,  before  one's 
heart  bursts.  Try  to  forget  that  in 
North  America  a  transmitter 
hunt  means  climbing  into  a  gas- 
guzzling  automobile  with  a  case 
of  beer  and  a  couple  thousand 
dollars  worth  of  commercial 
radto  equipment. 

Listen  to  the  talk  on  20  meters 
among  hams  ostensibly  further- 
ing international  goodwill - 
amateurs  in  the  "have"  coun- 
tries talking  to  amateurs  in 
other  "have"  countries  about 
their  next  six-month  tour  of  still 
another  "have"  country.  When 
was  the  last  time  one  of  these 
self-appointed  diplomats  asked 
a  radio  contact  in  a  Third-World 
country  what  he  did  for  a  living 
{or,  even  more  remoteiy^  got  an 
answer)?  Telling  a  friend  in 
Japan  how  much  you  like  your 
new  Kenwood  or  Yaesu  radio,  or 
discussing  the  fine  points  of 
fuel  injection  on  your  Porsche 
with  a  German  is  great  fun,  but 
hardly  encouraging  to  the 
African  with  his  "WARC  Spe- 
cial" single  conversion  radio 
who  is  listening  in.  We  might  put 
a  better  foot  forward  by  discuss- 
ing how,  for  eKamptei  that  half 
of  the  world's  population  which 
goes  to  bed  hungry  might  be 
fed.  Or  don't  hams  care? 

In  1970,  author  Alvin  Toffler 
stunned  the  world  with  his  book 
Future  Shock;  he  followed  it  this 
spring  with  The  Third  Wave, 
which  reminds  us  that  his  pre- 
dictions ten  years  ago  are  com- 
ing true  and  that  those  who  roll 


Kris  VU2KMK  is  very  active  on  20-njeter  CW  aimost  datfy,  looking 
for  the  North  Americans.  The  SB-101  is  hool<ed  to  a  dipoie  and 
ususlfy  puts  a  good  slgnai  into  the  States  and  Canada.  Thanks  to 
Doug  Hendricks  N7UT,  who  is  manager  for  VUZKMK  QSLs,  for 
sending  the  photo. 


with  the  punches  of  a  changing 
society  and  a  changing  worid 
will  make  it;  those  who  don't, 
won't-  If  a  DXer  burns  wood  for 
heat,  cuts  his  driving,  grows  a 
garden,  starts  a  business  be- 
cause the  industrial  state  no 
longer  seems  relevant  (much 
iess  efficient),  how  can  that  DX- 
er continue  operating  his  radio 
station  in  the  seme  manner  as 
when  times  were  simpler? 

For  years  we  have  heard  ama- 
teur radio's  leaders  tell  us  that 
our  ability  to  communicate 
around  the  world  is  a  unique 
privilege  to  be  guarded  and 
cherished.  Indeed.  But  it  is  also 
a  privilege  to  be  utilized  in  the 
best  possible  manner  for  the 
good  of  mankind.  Speaking  to 
citizens  of  other  countries  re- 
mains a  thrill  to  us,  after  twenty 
years  of  hamming,  and  will  re- 
main a  thrili  probably  for  the  rest 
of  our  lives.  But  the  topics  of 
conversation  will  change,  as  will 
the  entire  concept  of  amateur 
radio.  Why  not?  Everything  else 
has  changed  in  the  ten  years 
since  we  walked  out  of  college^ 
long-haired,  bearded,  drafted, 
and  with  lumps  on  the  head 
from  Mayor  Daley's  storm  troop- 
ers. And  those  who  yearn  for 
ham  radio  to  remain  the  one  last 
stable  part  of  their  lives  in  a 
storm  of  change  had  best  look 
elsewhere.  Amateur  radio  is  a 
personal,  human  reflection  of 
the  other  parts  of  our  psycho- 
logical makeup.  The  old-timers 
on  the  bands  who  hoot  at 
thoughts  such  as  these  will  not 
be  around  ten  years  hence  to 
witness  the  changes  they  op- 
pose. Pity.  The  changes  are  In- 
evitable, 

Already,  signs  are  on  the 
horizon.  There  is  an  entirety  new 
breed  of  DXers  on  the  bands,  a 
crop  of  neophytes  spawned  by 
the  League's  training  program 
of  a  few  years  ago.  They  don't 
thtnk  like  we  "old-timers"  do. 
They  didn't  come  up  through  the 
ranks  of  DX-20  transmitters  and 
"Ail  American  Five"  blooper 
shortwave  radios,  those  sta- 
tions where  finally  working  a  G3 
on  20  CW  was  worthy  of  a  three- 
day  celebration  and  a  news  item 
in  the  local  paper  ("13-Year-0!d 
Boy  Earns  FCC  Radio  License'')- 
Nowadays,  gel  a  ticket,  hook 
your  FT-101  to  a  trap  vertical, 
and  make  DXCC  in  a  month.  And 
that's  great!  But  such  a  growing 
up  in  radio  results  m  an  attitude 
which  removes  much  of  the 
mystique  of  wireless  communi- 
cations and,  ultimately,  an  atti- 
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tuda  toward  DXing  which  took 
some  of  us  decades  to  cultivate. 
Oh,  the  newcomers  still  listen  to 
their  elders  on  the  bands;  wit- 
ness the  KA1  "calling  CQ  ten 
and  carefully  tuning  for  any  pos- 
sible  call"  No  matter  he  has  a 
locked-in  transceiver  and  his 
"any  po&sible  callers"  are  tuUy 
aware  that  he  is  on  10  meters 
without  being  told!  He/she  is 
sure  to  wish  us  best  of  best  re- 
gardses  (best  73s)  and  he/she 
will  learn.  If  we  do  the  teaching. 

So  the  bands  are  sounding 
different:  newcomers,  hippies, 
lists,  hams  who  don't  know  the 
code,  operators  tied  into  com- 
puters or  playing  chess,  out- 
casts from  the  amateur  radio 
establrshment.  Not  everyone  on 
the  bands  voted  for  Nixon,  has 
short  hair,  holds  a  job,  is  male, 
has  freedom  of  choice,  and  is 
married  with  2.3  children,  a  dog, 
and  a  station  wagon.  Talk  to  a 
ham  in  San  Francisco  and  odds 
are  one  in  three  he/she  Isn't  even 
heterosexual.  But  who  cares? 
Let's  talk! 

An  important  person  in  ama- 
teur radio  passed  away  in  April 


and  we  should  record  his  pass- 
ing, Jim  Fisk  W1HR,  Editor-in- 
Chief  of  Ham  Radio  and  Ham 
Radio  Horizons  magazines,  suc- 
cumbed to  a  heart  attack  on 
April  18. 1980.  at  age 45.  Jim  was 
a  true  ham:  technically  knowl^ 
edgeable.  devoted  to  amateur 
radio,  and  active  on  more  fre- 
quency bands  than  most  of  us 
know  exist.  Jim  was  a  founding 
father  of  Ham  Radio  magazine 
twelve  years  ago,  and  he  was 
known  for  his  ability  to  convince 
reluctant  basement  experiment- 
ers to  publish  their  findings  in 
the  amateur  press.  Jim's  last 
goal  was  DXCC  Honor  Roll,  and 
he  had  worked  four  new  coun- 
tries in  the  last  week  of  his  life. 
People  like  this  are  hard  to  find, 
and  WIHR's  void  will  t>e  difficult 
to  fill. 

We  ran  a  photo  last  month  of 
Nao  Akiyama  JH1VRQ,  one  of 
Japan's  most  active  and  avid 
hams.  Nao's  home  was  de- 
stroyed by  fire  early  in  April,  and 
he  lost  most  of  his  valued  radio 
records.  Nao  was  overseas  liai- 
son officer  for  the  Japan  DX 
Radio  Club,  and  he  correspond- 


ed with  most  of  us  who  are  into 
DXing.  Please.  You  may  remem- 
bet  working  JH1 VRQ  in  the  past 
few  years,  in  contests  espe- 
cially. Look  him  up  in  your  tog 
and  get  some  OSLs  off  to  him 
c/o  the  JARL  bureau  in  Tokyo. 
Think  where  you  would  be  if  your 
collection  of  OX  cards  was 
wiped  out  by  a  personal  disas- 
ter. Thanks. 

There  was  plenty  of  good 
news  on  the  DX  front  in  April, 
1960.  Herewith  a  rundown. 

You  read  our  report  on  the 
Heard  Island  VK0RM  operation 
last  month.  The  good  news  is 
that  Jim  Smith  P29JS  and  Dave 
Gardner  K6LPL  are  t>oth  inter- 
ested in  planning  a  full-blown 
operation  from  this  remote 
island  late  this  year  or  early 
next.  The  accompanying  box 
has  the  letter  from  P29JS  re- 
garding this.  P29JS  has  thus  far 
expended  considerable  effort 
on  behalf  of  DXers  and  he 
seems  likely  to  be  in  a  position 
where  he  could  pull  off  a  full- 
bore  expedition.  How  badty  you 
want  to  work  Heard  depends  on 
how  close  you  are  to  the  Honor 


Roll  and  how  much  you  mfght 
want  to  t>e  on  the  Honor  Roll  a 
couple  of  years  from  now. 

Speaking  of  K6LPL  Dave  op* 
erated  from  Johnston  Island 
/KH3  in  April  and  did  an  ex- 
emplary job.  We  listened  to 
Dave  for  a  long  period  of  time, 
and  no  matter  who  he  worked, 
chit-chat  was  at  an  absoiute 
minimum.  It  was  aiways  rush, 
rush,  rush.  Dave  started  his  ex- 
pedition by  firing  up  26  hours 
after  he  departed  the  infamous 
Fresno  DX  Convention  and  op- 
erated SSB  despite  a  cold  of 
what  sounded  to  be  monumen- 
tal proportions.  Dave  was  all 
business,  which  is  what  counts 
in  an  operation  of  this  kind.  It  is 
great  to  know  that  Dave's  in- 
juries while  on  Palmyra  as 
K6LPL/KH6  last  January  have 
apparently  healed  enough  to  en- 
able his  Johnston  operation. 
QSLs  for  this  one  to  Joe  Merdler 
N6AHU,  who  is,  by  the  way.  as- 
sociated with  the  Personal  Com- 
munications Foundation,  Those 
of  you  not  familiar  with  the  PCF 
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Heard  Island  DX  Association 

c/o  PO  Box  2053 
Konedobu 
Papua,  New  Guinea 
73  DX  Column 

Dear  OM, 

Anybody  who  has  followed  the  recent  activation  of  Heard 
Island  wili  be  disappointed  in  the  misfortune  suffered  by  the 
people  involved.  Even  if  all  had  gone  well,  the  size  and  dura- 
tion of  the  operation  (interspersed  as  it  was  with  the  require* 
ments  of  a  scientific  expedition)  meant  that  the  total  of  an- 
ticipated contacts  would  not  exceed  around  1000  QSOs. 

Prior  to  VKURM,  Heard  Island  had  not  been  activated  for 
8-10  years  and  has  never  been  the  subject  of  a  full-blown  DX* 
pedition.  It  is  intended  to  try  to  change  this  situation  within 
the  next  10  months. 

The  Heard  isfand  DX  Association  has  been  formed  for  the 
purpose  of  activaftng  Heard  island. 

A  considerable  amount  of  research  has  already  been 
done  in  conjunction  with  the  scientific  expedition  which 
took  place  in  March  this  year.  During  the  coming  months, 
further  work  involving  the  necessary  logistics  to  support  a 
serious  amateur  DXpedltlon  to  Heard  Island  will  continue. 

The  Australian  authorities  concerned  have  indicated  that 
there  would  be  no  serious  objection  to  a  well-planned,  well- 
founded,  and  good'intentioned  amateur  DXpedition.  It  is  in* 
tended  that  the  association  will  offer  a  place  in  the  team  to  a 
professional  scientist  to  carry  out  research  on  Heard  Island 
over  the  duration  of  the  DXpedition. 

It  is  anticipated  that  the  team  will  consist  of  a  number  of 
experienced  "contest-type"  operators  who,  while  capable  of 
dealing  with  the  tremendous  demand  that  exists  for  Heard 
Island^  will  have  the  capability  of  offering  other  skills  which 
will  contribute  to  a  successful  operation. 

The  financing  of  any  major  operation  invariably  creates 


problems;  Ihe  costs  of  mounting  this  DXpedition  will  be  con- 
siderable. Many  people  and  DX  groups  have  indicated  a 
tremendous  interest  in  the  activation  of  Heard  Island  and  of- 
fers of  assistance  have  been  numerous. 

Funding  of  the  1980-81  DXpedition  will  be  based  on  the 
following  criteria: 

(a)  Each  member  of  the  amateur  team  will  be  required  to 
contribute  to  the  expedition  fund. 

(b)  Individual  donations  will  be  accepted. 

(c)  Offers  of  financial  assistance  from  the  various 
amateur  radio  societies,  radio  clubs,  and  DX  groups  will  be 
accepted. 

(d)  Residue  of  funds  accrued  after  completion  of  QSL 
commitments. 

A  trust  account  has  been  established  by  the  founder 
members  of  the  Heard  Island  DX  Association  to  account  for 
the  funds  received,  and  receipts  will  be  issued  for  all  con* 
tributions. 

In  the  unlikely  event  of  the  DXpedition  not  taking  place  as 
scheduled,  ail  donations  will  be  either  refunded  or  allocated 
to  another  DXpedition  or  worthy  charity.  In  either  event,  all 
donors  will  be  notified  personally. 

Firm  offers  of  radio  equipment  have  already  been  re- 
ceived, but  no  offers  of  anclilary  equipment,  antennas  or 
power  supplies^  etc.,  have  as  yet  been  solicited. 

Owing  to  weather  conditions,  the  time  slot  available  is 
mid-December  to  mid-February.  As  you  can  see.  the  time 
factor  to  allow  an  operation  to  take  place  in  1980  is  very 
limited. 

We  thank  you  for  your  cooperat  (on  and  assistance  i  n  help- 
ing us  to  activate  one  of  the  most  difficult  and  rare  DX  coun- 
tries in  the  world  today. 

73, 

Jim  Smith  P29JS 

President 

Heard  Island  DX  Association 
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Leaky  Lines 


Dave  Mann  K2AGZ 
3  Daniel  Lane 
Kinneion  NJ  07405 

RTTY,  to  me  an  arcane,  mys- 
terious mode  that  I  deliberately 
avoided  tor  years,  has  finally 
gotten  to  me.  I  had  sidestepped 
It  on  the  theory  that  since  inan- 
IfTiale  objects  are  unpredictably 
perversBi  I  would  rather  not  have 
any  truck  with  it.  People  are  bad 
enough,  but  at  least  they  can  be 
dealt  with  lo  some  extent,  how- 
ever slight.  But  when  youVe 
dealing  with  machines  and  gad- 
gets,  the  only  way  to  ovefcome 
their  occasional  idiosyncrasies 
Is  to  take  a  sledge  to  them. 

How  does  one  capture  the  at- 
tention of  a  dumb  machine?  You 
can  slug  a  recalcitrant  jackass 
over  the  head  with  a  two  by  four. 
But  you  cannot  do  anything  with 
a  maifunctioning  machine.  You 
might  just  as  well  bay  at  the 
moon! 

As  I  say,  I  avoided  teletype''''^ 
liNe  the  plague,  But  in  recent 
months,  several  of  my  buddies, 
the  more  affluent  ones,  had 
bought  themselves  Pets,  Ap- 
ples, TRS-80s,  and  the  like,  and  a 
few  even  went  for  those  dandy 
little  DS3100  ASR  jobs.  All  at 
once,  I  found  that  I  was  left  with 
two  or  three  guys  to  talk  with; 
the  rest  were  all  pounding  on  the 
"green  keys."  It  frustrated  me  no 
end.  When  I  did  run  into  them 
once  in  a  while,  they  were 
patronizing,  uppity,  and  posi* 
tiveiy  revolting  1 

So,  notwithstanding  my 
natural  aversion  to  the  mode,  I 
was  forced  to  get  in  on  the  ac- 
tion. It  was  strictly  a  case  of 
peef  pressure  and  keeping  up 
with  the  Joneses. 

I  latched  onto  an  old  clunker 
, . .  a  Model  15.  It  had  its  prot^ 
lems.  As  I've  already  implied, 
what  I  know  about  teletype  you 
could  put  Into  an  eyedropper, 
with  room  to  spare.  So  every  bug 
that  gave  me  trouble  became  a 
major  crisis.  I  had  to  seek  help 
on  practically  every  one  of  them, 
and  I  suppose  I  exposed  myself 
for  what  I  really  am:  a  rather  non- 
technical person.  One  of  my 
friends,  while  on  the  phone  with 
me,  said  that  he  had  nrionitored 
one  of  my  QSOs  in  which  I  was 
attempting  to  make  head  or  tail 
out  of  someone's  explanation 
about  loop  circuits  and  scath- 
ingly  asked   me,   "Hay,   Dave, 


where  did  you  get  your  license 
...  at  Sears  &  Roebuck?"  I  know 
that  he  was  just  trying  to  be  fun- 
ny, but  it  cut  me  to  the  quick,  I 
mean,  1  can  look  at  a  diagram  of 
a  Hartley  or  Coipitts  oscillator 
and  identify  it ...  I  can  recite 
Ohm/s  Law  and  the  Square  of 
Turns  Ratio ...  I  know  the  for- 
mulae for  inductive  and  capaci^ 
tive  reactance  and  know  the  dif^ 
ference  between  a  Ussajous  fig- 
ure and  a  lecher  line.  But  RTTY 
is  something  else  again. 

It's  the  frightening  intricacy  of 
the  thing.  It  has  more  wheels, 
cogs*  cams,  ratchets,  levers, 
escapements,  springs,  sprock- 
ets»  pawls,  pivots,  bearings, 
shafts*  bushings,  idlers,  and 
other  gadgets  and  widgets  than 
anything  I've  ever  tackled  since  I 
surreptitiously  dismantled  our 
oid  Seth  Thomas  when  I  was 
about  eleven  (and  got  the  worst 
trouncing  of  my  life  from  my 
righteously  indignant  father), 
RTTY  is  a  formidable  and  dia- 
boiical  challenge  indeed,  espe- 
cially to  one  who,  like  me,  is  all 
thumbs. 

Then,  too,  this  machine  had 
not  been  in  service  for  quite  a 
spellf  and  a  great  deal  of  the  old 
grease  had  dried  out  pretty  bad- 
ly and  was  of  the  hardness  and 
consistency  of  weil-aged  Port- 
land cement.  Have  you  ever  tried 
to  remove  a  btob  of  old  dried-up 
bubble  gum  from  the  seat  of 
your  blue  serge  pants?  WeU» 
that's  what  it's  like  to  clean  up 
that  ancient,  dessicated  grease 
in  a  Mode!  15. 

Moreover,  at  least  ten 
families  of  spiders,  moths,  and 
other  wildlife  had  made  their 
domiciles  in  that  machine,  and  I 
found  some  artifacts  within  that 
indicated  that  at  least  one  small 
boy  must  have  used  it  as  a 
repository  for  some  of  his  pazed 
possessions.  A  few  marbles,  a 
small  pocketknife  with  a  broken 
blade,  a  size  8  snelled  Eagle 
Claw  fishhook,  two  baseball 
cards  (Johnny  Mize  and  "Lucky" 
Jack  Lohrke,  which  suggest  that 
this  particular  kid  must  have 
been  a  Giants  fan  fast  ap< 
pfoaching  middle  age  by  this 
time),  and  a  red  cardboard  cylin* 
drical  Daisy  BB  container  hold- 
ing a  few  old-fashioned  kitchen 
matches.  I  believe  that  IVe  got- 
ten all  of  his  stuff  out  of  the 
machine,  but  you  never  can  tell. 
It's  possible  that  IVe  missed 


some  items  which  will  tum  up 
later. 

I  needed  a  terminal  unit,  of 
course.  I  hung  around  the  house 
for  days  on  end,  hoping  to  inter- 
cept the  UPS  man  so  that  the 
XYL  wouldn't  find  out  that  fd 
ordered  one  COD.  I  figured  that  I 
could  tell  her  Td  traded  some  old 
stuff  in  the  basement  for  it,  just 
as  I'd  done  when  I  got  my  linear 
amplifier  and  the  2-meter  FM  rig. 
But,  of  course,  the  damned 
thing  had  to  arrive  during  a  brief 
ten-minute  hiatus  when  I  was 
out  of  the  house.  She  made  out 
the  check  for  $238.95,  and  on  the 
stub,  in  very  neat  handwriting, 
she  wrote.  "What  nen/ell!" 

As  close  as  I  can  figure  ft,  that 
TU  has  cost  me  about  400  bucks 
to  date,  counting  the  new  hand- 
t>ag,  the  gloves,  the  two  tickets 
to  "Evita,"  and  the  restaurant 
after  the  show.  Til  never  order  a 
piece  of  gear  COD  again  . . .  that 
I  promise  you, 

RTTY  operators  generally  pre- 
pare what  Is  known  as  a  "brag 
tape."  It  is  simply  a  rundown  of 
the  station  equipment  and  Is 
pretty  much  standardized;  most 
of  them  are  fairly  similar,  I  was 
delighted  to  learn,  however,  that 
there  are  a  couple  of  guys  who 
rebel  at  the  conventional  and 
show  their  disdain  by  running 
tapes  which  are  much  different. 
This  represents  the  sort  of 
iconoclasm  dear  to  my  heart . . . 
to  me,  there's  nothing  worse 
than  a  stuffed  shirt  who  never 
whistled  In  a  library.  Sacred 
cows  often  get  booted  in  the  tail, 
and  this  brightens  my  day.  After 
hearing  many  squares  denounc- 
ing these  non-conformists  in 
rather  harsh  terms,  I  couldnl 
possibly  avoid  making  up  an  un* 
conventional  brag  tape.  This  is 
the  way  mine  will  go. 

The  transmiUer  here  is  a 
MuHf-Elmac  67,  driving  6 
UV20VS.  The  tubes  are  installed 
in    smaft   tomato  paste   cans 


which  are  placed  in  targe 
tomato  cans,  and  the  outer 
jacket  hofds  sufficient  water  to 

act  as  a  cooling  chamber,  (ff 
desired,  Chtanti  may  be 
substituted.} 

The  receiver  is  a  Sky  Buddy, 
and  the  antenna  (deverage  type} 
is  composed  of  144  beer  cans 
(Coorsh  sofdered  end  to  end, 
mounted  on  the  outhouse  roof. 
The  metallic  sfats  from  a  Vene- 
tian bfind,  grounded  to  the 
radiator  grille  of  a  1926  Essex 
Super-Six,  act  as  a  counter- 
poise. 

Tfie  terminal  unit  consists  of 
a  pair  of  close^mounted  salad 
forks  activated  by  a  series-tuned 
Mixmaster  paddte  which  can  be 
simuftaneousiy  utilized  to  whip 
up  custards  or  cake  batter,  thus 
saving  etectfical  energy. 

The  reperf  utilizes  the  ser* 
vices  of  a  Mexican  alien  fruit 
picker,  He  punches  the  tape  by 
doing  the  Mexican  hat  dance  on 
it  while  wearing  a  pair  of  Lee 
Trevino's  old  golf  shoes. 

We  have  no  pix  to  transmit  at 
the  moment,  but  the  puncher 
has  volunteered  to  talk  to  his 
brother,  a  distributor  who  ex- 
ports Tijuana  bibles  into  the 

US,  among  other  Mexican  prod- 
ucts, mainly  agricultural  in 
nature.  Before  long,  we  hope  to 
have  on  hand  a  good  selection 
of  RTTY  pix  such  as  Tillie  and 
f\Aac,  Maggie  and  Jiggs,  Ella 
Cinders,  Popeye,  Lil  Abner  and 
Daisy  Mae,  etc^ 

rd  like  to  see  anybody  top 
that.  That's  the  sort  of  brag  tape 
that'll  make  people  sit  up  and 
take  notice.  Bui  as  far  as  those 
pix  are  concerned  . . .  forget  it; 
it's  just  a  gag.  But,  incidentally, 
if  you  know  anyone  who  owns 
any  of  those  old  8-pagers.  see  If 
you  can  get  him  to  Xerox  a  few 
and  send  them  to  this  QTH.  I 
haven't  seen  any  of  those  since 
way  back  in  high  school  .  . .  har, 
har! 


Ham  Help 


I  am  interested  in— in  fact, 
"desperate"  tor  -  information 
from  anyone  who  has  solved  TVI 
in  conjunction  with  cable  HBO 
units.  QSOing  with  other  hams,  1 
find  this  seems  to  be  a  nation- 
wide problem  for  amateurs. 

The  unit  used  locaffy  is  made 
by  Magnavox  and  tuned  to  chan- 


nel 4, 

I  have  tried  all  the  usual  meth- 
ods, such  as  shielding,  ground- 
ing, and  filtering,  with  little  suc- 
cess. All  and  any  solutions  will 
be  greatly  appreciated, 

Harry  Umphenour  WDdiVY 

1127W.  Nebraska  Ave. 

Peoria  IL  61604 
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Model  W<S«rlM 

Supports  9  sq.  ft. 
of  antenna  area 
m  50  MPH  winds, 
COR  rotMOr 
moiinting  plate  in 
top  section.  Rigid 
base  mount 
included. 


M&d«l  LM-Serl#« 

Supports  16  stj. 
ft.  of  antenna 
area  in  60  MPH 
winds.  Large  top 
section  tor  bU 
CDR  and  sfnall 
prop  pitch 
motors.  Ti»t-over 
option. 


Model  TM-Sffriei 

The  Sky  Needle 
series  supports 
large  amateur 
t>eams.  Hinged 
t>ase  mount 
included  for 
concrete  base. 
Geared  teis* 
scopic  winch 
included.  Motor 
Included  with  70'* 
90'  &  100^ 
models. 

Come  to  Tri-Ex  for  innovative  tower  design  and 
engineering!  Our  towers  are  famous  all  over  the 
world  for  their  strength,  stress  and  wind  resistance. 
Now  you  can  buy  a  superior  Tri-Ex  tower  at 
FACTORY  SAVINGS! 

Choose  your  metal.  Towers  can  be  fabricated  In 
steel  to  ASTM  Specifications  with  hot-drpped  gal- 
vanized finish  (done  after  construction  so  that  inside 
surfaces  are  zinc-coated,  too)-  Or  in  Triexium'",  our 
lightweight,  corrosion  resisting,  high-strength  light 
alloy, 

Tri-Ex  HAM  towers  are  available  self-supporting  or 
guyed;  take  your  choice.  The  W  series  of  crank-up 
towers,  the  LM  series  of  crank-up/tilt-over  towers 
and  the  TM  sky  needles  are  self-supporting. 

Use  your  charge  power  to  buy  your  tower  Tri-Ex 
honors  Visa  and  Master  Charge  credit  cards.  If  you 
have  questions  about  tower  accessorlea  or  which 
size  tower  is  right  for  your  antenna,  call  Bill  Salerno, 
his  technical  sales  know-how  is  ready  to  serve  you* 


® 


^^335 


TOWER  CORPORATION 

7182  Rasmussen  Ave.,  Visalia,  CA  93277 


Save  25%  on  the 
best  towers  madel 


e^.ri't^i 


TOLL  FREE 
800-526-S277 

In  New  Jersey 

201-279-7528 

CALL  NOW 

or 

USE  THIS  HANDY  ORDER  FORM 

Mail  to  Trf-Ex  Tower  Corp. 

7192  Rasmussen  Avenue,  Visalia.  CA  93277 

Name.... «... . 

Street .,.....,„„.... .* 

City , * State, 

D  Check  Enclosed      D  Visa 


W20NV 


....  Zip. 
D  M/C 


iiK.tnlpFrhiW'ii. 


Card  #,,-...,. 

p»iB«H9aHBaa> 

Exf 
Slg 

>]res 

Bank  #„„,„. 

nature.. 

Model 
Number 

Ni^tad 
Height 

E  attended 
Height 

Wind  Load 

or  SO  MPH 

Antenna  Load 

Factory 
Direst 
Price 

ED  40' 

13' 0' 

40' 

6.0  Sq. 

Ft.t 

S      346.00 

MW  35" 

20'  5" 

35' 

9.5  Sq. 

Ft4 

435,00 

MW50-* 

20*  10" 

50' 

e.6Sq. 

Ft.t 

668.00 

MW65** 

2r  3" 

65' 

5,0  Sq. 

Ftt 

913.00 

W36** 

20'  6" 

36' 

9.0  Sq. 

Ft. 

546,00 

wsr* 

2r  0" 

51' 

9.0  Sq. 

Ft. 

844.00 

WT  51" 

21*0- 

51* 

9.0  Sq. 

Ft 

923.00 

W  67" 

2Z  0" 

67' 

9,0  Sq. 

Ft. 

1.616.00 

LM  237" 

20' 6- 

37* 

16.0  Sq. 

Ft 

T.064.00 

LM  354- 

21  ■  0" 

54" 

laO  Sq. 

Ft. 

1.537.00 

LM  470" 

23'  6" 

70' 

16.0  Sq. 

Ft. 

2.626.00 

LM  470D" 
Motorized 

23'  6" 

70' 

16.0  Sq. 

Ft 

3.221.00 

TM  4S0" 
Sky  Needle 

28*  0* 

90' 

37.SSq, 

Ft, 

10.560.00 

'TrJexJum™ 
**Also  available  in  Triexium.  Please  consult  factory  for  prices. 

{When  properly  guyed  2  positions. 
Roof  bracket  or  guyed  at  1st  level. 


NOTE;  All  products  FOB  Visalia,  CA.  Prices  and  specifications 
subject  to  change  without  notice.  Ninety  day  limited 
warranty.  California  residents  add  sales  tax. 
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The  accompanying  article 
may  give  73  readers  an  idea  of 
where  ham  radio  stands,  or 
stood,  in  China  when  I  was 
there.  There  are  so  many  back- 
ground cultural  and  political 
problems  to  be  overcome.  Deci- 
sion-making is  always  done  as  a 
committee.  I  think  the  quickest 
way  to  a  license  would  be  a  quid 
pro  quo.  If  an  American  busi- 
nessman who  was  a  ham  had 
something  they  really  wanted, 
the  subject  could  be  broached. 

While  I  was  there,  they  asked 
me  to  extend  my  stay  and  go  to 
some  other  plants  to  work  on 
the  instrumentation.  I  told  them 
I  would  //  they  would  give  me  the 
temporary  license.  They  didnt 
and  I  didn't  p.- sort  ofl  They 
woytd  not  give  me  my  travel 
papers,  visa,  or  passport  when  it 
was  time  for  me  to  go.  I  ended 
up  putting  in  an  extra  two 
months  I  had  not  counted  oni  I 
probably  could  have  refused  to 
go  to  work  and  they  would  have 
either  locked  me  up  or  expelled 
me  from  the  country.  My  com- 
pany finally  sent  another  guy^  so 
they  let  me  go.  Needless  to  say, 


f'm  not  with  that  company  any 
morel  We  had  a  few  loud  dts^ 
cussions  over  that  deal  when  I 
finally  got  back!  The  Chinese 
are  difficult,  frustrating  people 
to  deal  with.  They  are  very  clever 
and  it  is  fooiish  to  under- 
estimate them.  They  respect 
strength,  ability,  cleverness, 
and  patience.  I  don't  think  there 
Is  any  one  man  or  woman,  out- 
side  of  the  Chairman  himself, 
who  can  give  permission  to  op- 
erate. 

You  may  not  hear  me  on  with 
a  JY8  call  . . .  Tm  in  Arabia! 
There  is  a  MARS  station  in 
Dhahran.  but  Tm  about  130 
miles  from  it  out  in  the  desert. 
Fm  trying  to  arrange  a  time  to 
find  it  and  the  guy  in  charge  of  it, 
and  a  time  I  can  get  in  there.  We 
work  a  minimum  of  60  hours  a 
week.  Our  only  day  off  is  Friday^ 
the  Moslem  holy  day.  We  work  a 
lot  of  the  Fridays  anyway.  1 
never  did  get  it  arranged  last 
year,  but  perhaps  this  year  i'U 
gel  lucky.  I  did  read  the  article 
about  Jordan  in  the  January,  W, 
issue  of  73.  Perhaps  I  can  route 
myself  through  there  on  one  of 
my  turnaround  leaves. 

1  have  read  73  over  the  past  1 5 
years  and  have  always  enjoyed 


Don  McCoy  WA0HKC  at  the  Great  Wall  of  China  near  Peking. 


it  I  wrote  an  article,  ^The  Protec* 
tor,"  that  was  published  in  73 
some  10  or  12  years  ago. 

Don  McCoy  WAOHKC 
Dhahran,  Saudi  Arabia 

BY1HKC!...  ALMOST 

Assignment  to  Chinal  The 
call  from  the  home  office 
reached  me  while  1  was  on  a  job 
in  Fresno.  This  was  early  fall  in 
1976.  At  that  time,  few  Ameri- 
cans had  penetrated  the  Barn* 
boo  Curtain,  I  was  in  field  ser- 
vice for  an  instrumentation  com- 
pany and  had  already  been  a 
portable  7,  6,  5,  3,  and  2  that 
year.  Perhaps  a  little  smooth 
talking  and  there  I  would  be, 
BY1 H KC.  I  sent  off  a  quick  note 
to  Wayne  Green;  he  answered 
and  sard  my  chances  were  a  mil- 
tion  to  one,  but  if  I  succeeded, 
he  would  lend  me  a  portable  sta- 
tion. First  step  completed* 

Three  days  after  leaving 
Denver,  I  got  off  a  train  in  the 
city  of  Tsang  Chou.  in  Hopet 
Province.  Tsang  Chou  is  south- 
east of  Peking  and  north  of 
Tsingtao,  where  they  make  the 
beerl  My  destination  was  an 
anhydrous  ammonia  plant 
where  I  would  start  up  and  take 
care  of  the  plant  instrumenta* 
tion  until  the  Chinese  took  over. 
They  billeted  me  in  a  "guest 
house"  with  nine  other 
Americans  and  len  Europeans. 
These  men  had  various  other 
start-up  duties. 

An  interpreter  was  assigned 
to  me  and  I  went  to  work.  The  iob 
kept  me  very  busy  out  in  the 
field.  Tm  interested  in  lan^ 
guages,  so  I  learned  some  Man- 
darin Chtnese  from  my  inter- 
preter and  the  people  I  worked 
with.  Before  I  left,  fhey  gave  me 
a  small  "Chairman  Mao"  medal 
for  taking  the  time  to  learn. 

After  a  month  or  so,  when  I 
was  pretty  well  known,  I  started 
making  inquiries  about  amateur 
radio.  I  asked  middle-aged  peo- 
ple and  especially  the  technical 
men  I  dealt  with  on  a  daily  basis. 
I  had  some  QSL  cards  with  m© 
and  showed  them  also.  No  one 
professed  to  knowing  what  I 
was  talking  about.  After  a  week 
or  two  of  casual  questions,  the 
guest-house  manager  sent  for 
my  interpreter  and  me.  He  said 
he  had  heard  of  my  questions 
and  Interest  in  amateur  radio. 
What  specifically  did  I  want  to 
know?  I  told  him  1  would  like  to 
be  Issued  a  temporary  license  to 
operate  a  station  from  the  guest 
house.  I  went  on  to  explain  that 
it  was  not  political  in  nature,  on* 


ly  a  hobby.  I  told  him  1  could  ar- 
range to  have  equipment  flown 
in,  and  also  that  1  would  like  to 
be  issued  the  call  BY1HKC  to 
coincide  with  my  own  call« 
WAOHKC.  I  mentioned  the  calls 
so  there  would  t>e  no  mistake  in 
my  request. 

Mr.  Yang^  the  manager,  said 
perhaps  he  could  arrange  a 
meeting  with  the  man  in  charge 
of  radio  for  the  Tsang  Chou  dis- 
trict. My  hopes  soared! I  Mr 
Yang  and  I  had  spent  Christmas 
Day  on  a  six-hour  trip  In  a  freez^ 
Ing  mini-bus.  We  exchanged 
many  ideas  and  thoughts.  By 
the  end  of  the  trlp»  we  had  a 
mutual  respect  for  each  other.  I 
had  found  a  man's  job  did  not  tn- 
dlcate  his  position  \n  party 
hierarchy,  so  perhaps  f^r.  Yang 
was  in  a  position  to  help  my 
cause. 

About  a  week  later,  we  were 
again  summoned  to  a  guest- 
house meeting  room.  Mr.  Yang 
introduced  us  to  a  Mr.  Wo,  a 
man  about  65  or  so.  After  the 
ceremonial  tea  and  small  talk, 
we  got  down  to  business.  Mr. 
Wo  was  the  man  in  charge  of  the 
radio  district.  \  gave  him  one  of 
my  QSL  cards.  Yes,  he  did  know 
about  amateur  radio,  but  It  had 
t>een  many  years  since  he  had 
thought  of  it,  Mr.  Wo  said  he  had 
received  my  request  through  Mr. 
Yang.  He  had  contacted  his 
superiors  in  Peking  and  "due  to 
the  differences  in  our  social  sys* 
tems,"  Peking  had  refused  my 
request.  Mr.  Wo  seemed  genu- 
inely sorry  he  couldn't  help  me. 
Naturally,  I  asked  Mr.  Wo  If  he 
had  ever  been  a  ham  himself, 
and  he  said  something  like 
"working  for  the  social  system 
has  taken  most  of  his  time.''  I  did 
not  want  to  make  an  issue  of  the 
question  in  front  of  Mr.  Yang,  so 
we  both  smiled,  like  two  con- 
spirators. Perhaps  Mr,  Wo  was 
making  the  answer  fit  the  cir- 
cumstance. Mr.  Wo  mentioned 
they  had  a  radio  training  system 
for  school  children  to  communi- 
cate t>etween  schools.  He  said 
that  may  lead  to  amateur  radio 
again,  I  never  saw  any  evidence 
of  that  in  Tsang  Chou,  but  per- 
haps in  the  larger  cities  it  was 
true,  or  maybe  something  got 
twisted  in  the  translation. 

The  China  National  Technical 
Import  Co.  (CNTIC)  was  the 
sponsoring  agency  for  us.  All 
non-Chinese  foreigners  (they 
consider  Chinese-AmericanSp 
Chinese-South  Americans,  etc, 

Continued  on  page  T64 
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73  Magazine  is  increasing  its  cover  price  (and  subscription  price)  on  July  1,  1980.  BUT    e  would  like 
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REVOLUTIONIZES  THE  STATE  OF  THE  ART 
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INTRODUCE  THE  BRILLIANT  NEW  PCS-2000 


NOT  $550.00 

SUMMER 
SALE 


MICROCOMPUTER 
CONTROLLED 

SUPERIOR  COMMERCIAL  GRADE 
2  METER  FM  TRANSCEIVER 


NflT  $550.00 

SUMMER 
SALE 


REG.  $369.00 


REG.  $369.00 
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COMPARE  THESE  FEATURES  WITH  ANY  UNIT  AT  ANY  PRICE 


VmM 


FflEOUENCY  RANGE:   ReceWe  and  trar^smil:  144,00  to  147,905  MHz, 

5Khz  sleps  +  MARS-CAP  CAPABiLITY  BUILT  m  (142-1 49,995  MHz), 

ALL  SOLfD  STATE'CMOS  PL  DIGITAL  SYNTHESIZED, 

SIZE:   UNBELIEVABLE!  ONLY  6  3M"  x  2  3/8"  JC  9  3Y4'\   COMPARE! 

MICROCOMPUTER  CONTROLLED:  AN  scanning  and  frec^uency-comrol 

fiifictions  are  performed  toy  tnicrocomputer. 

DETACHABLE  HEADr  Tha  control  head  may  be  separated  from  me  radio 

for  use  in  lirnitecl  spaces  and  fof  security  purposes. 

SIX-CHANNEL  MEMORY:  EacH  memory  is  re-pfogrsmmable.  Memory  l« 

retained  even  when  the  unit  is  turned  off. 

MEMORY  SCANi  The  alx  channels  may  be  scanned  in  either  the  "busy" 

or 'Vacant"  modes  for  quick,  easy  location  of  an  occupied  orunoccypied 

frequency.  AUTO  RESUME.  COMPARE! 

FULL-BAND  SCAN:  All  channels  may  be  scanned  in  either  "busy"  or 

"vacant"  mode.  This  Is  especially  useful  for  locating  repeater  frequencies 

in  an  unfamiliar  area  AUTO  RESUME.  COMPAREJ 

INSTANT  MEMORY-1  RECALL:  By  pressing  aliiruon  on  the  microphone 

or  front  panel,  memory  ci^annel  1  may  be  recalled  for  immediate  u$e. 

MIC'CDNTROLLED  VOLUME  AND  SQUELCH:  Volume  and  squetch  can 

be  ad|ysted  from  ine  microphone  for  convenience  in  mobile  operation, 

ADDlTiONAL  OFFSETS:   Provides  three  additional  offset  values:  +0.4 

MHz,  -»>  1  MHz  and  +  1 .6  MHz.  Other  offsets  may  also  be  obtained, 

25  WATTS  OUTPUT:  Also  5  watts  low  power  for  shorted  is  tance  commun- 


i  cat  ion. 

DIGITAL  S/RF  METER  rLEDS  Indicate  signal  strength  and  power  output. 

No  more  mecharilcal  meter  movements  to  fall  apari[ 

LARGE     V^-INCH     LEO     DISPLAY:     Easy-to-read    frequency    display 

mirtimlzes  "eyes-off-the-road"  time 

PUSHBUTTON  FREQUENCY  CONTROL  FROM  MIC  OR  FRONT  PANEL: 

Any  frequency  may  b%  sele^ited  by  pressing  a  microphone  or  front-panel 

switch. 

SUPERIOR  RECEIVER  SENSITIVITY:  0.28  uV  for  20-d8  quieting.  The 

squeich  sensilivlty  is  superb  requiring  less  than  O.t   yV  to  open.  The 

recetver  radio  circuits  are  designed  and  bui(t  to  exacting  specif ications^ 

resulting  in  unsurpassed  received -signal  Intelligibiiily. 

TRUE  FM.   NOT  PHASE  MODULATION:   Transmtlted  audio  quality   1% 

optimized  by  the  same  high  standard  of  design  and  construction  as  is 

found  in  the  receiver.  The  microphone  ampltfier  and  compressfon  circuits 

offer  Intelligibility  second  to  none. 

OTHER    FEATURES:    Dynamic    Microphone,    built   In   speaker,    mobile 

mounting  bracket ,  external  remote  speaker  Jack  (head  and  radio)  and 

much,  much  more;  All  cords,  plugs,  fuses,  microphone  hanger,  etc. 

included.  Weight:  6  lbs. 

ACCESSORIES:    15*  REMOTE  CABLE.. ...$29.95.     CS-6R    A/C  POV^ER 

SUPPLY $49.95.  TOUCNTONE    .  MIC.       KIT ^39.95, 

EXTERNAL  SPEAKER. -...S18, 00. 
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AMATEUR-WHOLESALE  ELECTRONICS  ORDER  NOW  TOLL  FREE' 


8817  S.W.  129th  Terrace,  fVliami,  Florida  33176 
Telephorte  (305)  233*3631  •  TeteK;  80-3356 
HOURS;  &^6,  Mon,  -  Thur. 


U.S.  DISTRIBUTOR 

DEALER  INQUIRIES  INVITED 


^B 


CREDIT  CARD  HOLDERS  MAY  USE  OUR  TOLL  FREE  ORDERING  NUMBER. 


OSCAR  Orbits 


«     Courtesy  ofAMSA  T 


Any  satellite  piaced  into  a  near-Earth  orbit  suffers  from  ttie 
cumulative  effects  of  atmospheric  drag.  The  mucin  publicized  de- 
scent of  the  Skylab  space  station  was  a  graphic  demonstration  of 
these  effects. 

The  OSCAR  satellites  are  subject  to  atmospheric  drag,  of  course, 
and  the  present  period  of  intense  solar  activity  has  accentuated  the 
problem.  During  this  period,  our  sun  has  been  expelling  huge 
numbers  of  charged  particles,  some  of  which  find  their  way  into  the 
Earth's  upper  atmosphere,  increasing  the  density  (and  thus  the 
drag)  there.  It  is  through  this  region  that  the  OSCARs  must  pass. 
OSCAR  8,  in  a  lower  orbit  than  OSCAR  7,  is  the  more  seriously  af- 
fected of  the  two. 

If  the  drag  factor  is  not  considered  when  OSCAR  calculations  are 
performed,  long-range  orbital  projections  will  be  in  error.  For  exam- 
ple, by  the  end  of  1979,  OSCAR  8  was  more  than  20  minutes  ahead 
of  some  published  schedules.  The  nature  of  orbital  mechanics  is 
such  that  extra  drag  on  a  satellite  causes  it  to  move  into  a  lower  or- 
bit, resultmg  in  a  shorter  orbita]  period.  Thus,  the  satellite  arrives 
above  a  given  Earthbound  location  earlier  than  predicted. 

Using  data  supplied  to  us  by  Dr.  Thomas  A.  Clark  W3IWf  of  AM- 
SAT,  the  equatorial  crossing  tables  shown  here  were  generated 
with  the  aid  of  a  TRS-80TM  microcomputer.  The  tables  take  into  ac- 
count the  effects  of  atmospheric  drag  and  should  be  in  error  by  a 
few  seconds  at  most. 

The  tisted  data  tells  you  the  time  and  place  that  OSCAR  7  and 
OSCAR  8  cross  the  equator  in  an  ascending  orbit  for  the  first  time 
each  day.  To  calculate  successive  OSCAR  7  orbits,  make  a  list  of 
the  first  orbrt  number  and  the  next  twelve  orbits  for  that  day.  List  the 
time  of  the  first  orbit.  Each  successive  orbit  is  115  minutes  later 
(two  hours  less  five  minutes).  The  chart  gives  the  longitude  of  the 
day's  first  ascending  (northbound)  equatorial  crossing.  Add  29^  for 
each  succeeding  orbit.  When  OSCAR  is  ascending  on  the  other  side 
of  the  world  from  you,  it  will  descend  over  you.  To  find  the 


equatorial  descending  longitude,  subtract  166*^  from  the  ascending 
longitude.  To  find  the  time  OSCAR  7  passes  the  North  Pole,  add  29 
minutes  to  the  time  it  passes  the  equator.  You  should  be  able  to 
hear  OSCAR  7  when  it  is  within  45  degrees  of  you.  The  easiest  way 
to  determine  if  OSCAR  is  above  the  horizon  (and  thus  within  range) 
at  your  location  is  to  take  a  gtobe  and  draw  a  circle  with  a  radius  of 
2450  miles  (4000  kilometers)  from  your  QTH.  If  OSCAR  passes 
above  that  circle,  you  should  be  able  to  hear  it.  If  it  passes  right 
overhead,  you  should  hear  it  for  about  24  minutes  total.  OSCAR  7 
wiil  pass  an  imaginary  line  drawn  from  San  Francisco  to  Norfolk 
about  12  minutes  after  passing  the  equator.  Add  about  a  minute  for 
each  200  miles  that  you  live  north  of  this  line.  If  OSCAR  passes  15*^ 
east  or  west  of  you,  add  another  minute;  at  30^,  three  minutes;  at 
45^  ten  minutes.  Mode  A:  US.SS^M  MHz  uplink,  29.4-29.5  MHz 
downlink,  beacon  at  29,502  MHz.  Mode  B:  432.125-.175  MHz  uplink, 
145.975'.925  MHz  downlink,  beacon  at  145,972  MHz. 

At  press  time,  OSCAR  7  was  scheduled  to  be  in  Mode  A  on  odd 
numbered  days  of  the  year  and  in  Mode  B  on  even  numbered  days. 
Monday  is  QRP  day  on  OSCAR  7,  while  Wednesdays  are  set  aside 
for  experiments  and  are  not  available  for  use. 

OSCAR  8  calculations  are  simitar  to  those  for  OSCAR  7,  with 
some  important  exceptions.  Instead  of  making  13  orbits  each  day^ 
OSCAR  8  makes  14  orbits  during  each  24-hour  period.  The  orbital 
period  of  OSCAR  8  is  therefore  somewhat  shorter:  103  minutes. 

To  calculate  successive  OSCAR  8  orbits,  make  a  list  of  the  first 
orbit  number  {from  the  OSCAR  8  chart)  and  the  next  thirteen  orbits 
for  that  day.  List  the  time  of  the  first  orbit.  Each  successive  orbit  Is 
then  103  minutes  later.  The  chart  gives  the  longitude  of  the  day's 
first  ascending  equatorial  crossing.  Add  26°  for  each  succeeding 
orbit.  To  find  the  time  OSCAR  8  passes  the  North  Pole,  add  26 
minutes  to  the  time  it  crosses  the  equator.  OSCAR  8  will  cross  the 
imaginary  San  Francisco-to-Norfolk  line  about  11  minutes  after 
crossing  the  equator.  Mode  A:  145.85- .96  MHz  uplink,  29.4-29.50 
MHz  downlink,  beacon  at  29.40  MHz.  Mode  J:  145.90-146.00  MHz 
uplink,  435.20-435.10  MHz  downlink,  beacon  on  435.090  MHz. 

OSCAR  8  is  in  Mode  A  on  Mondays  and  Thursdays,  Mode  J  on 
Saturdays  and  Sundays,  and  both  modes  simultaneously  on  Tues- 
days and  Fridays.  As  with  OSCAR  7,  Wednesdays  are  reserved  for 
experiments. 
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2  METER  AMPLIFIER 


CLASS  C 
PA  1-10 


<-^: 
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* 


Works  with  all  hand  held  and  portable  units. 

1-3  watts  in,  10-25  watts  out,  4MHz  band  width. 
Operates  from  12-14  VDC.   Solid  state  RF  switching, 

THS  ELECTRONICS 


,^324 


m^ler  charge 


RD  1,  Box  195,  Greene,  NY  137781      VISA* 
Phone  607-6S6-S071  i 


ALL  BAND  TRAP  ANTENNAS! 


,    tTTimii 


FOR  ALL  MAKES  &  MODELS  OF  AMATEUR 
TRANSCUVERS  -      TflANSMITTEHS    - 

GlJ  ARAM  TEED  TOR  2QOQ  WATTS  SSB 
lOOO  WATTS  CW.  INPUT  FOR  NOVtCE  AND 
ALL  CLASS  AMATEliRSl 


PRET  LP NE  D  '  COMPLETELY  ASSEPABLEP- 
ONLY  {^NE  NEAT  SMALL  ANTENNA  FOR 
UP  TO  6  HAMOSi  EXCELLENT  FQR  qON- 
GESTCO  HOUSING  AREAS  .  APARTMENTS 
L40HT  -  STPtONG     -     ALMOST    INVIl£IBLE  I 

COMPLETE  AS  SHOWN   'MKh  9Q  It    RG$aU-52  ohm  rcedllnE.  and  PL^Sd  cnnnEctar.  innu^atar 
3DO  ii.  te«l  ddcl-i^h   and  tUf^portJ.     etnter  CCnntCtO^  WKPV    burin   In     Jt^-Bhrulng      fepre^ter  aiMl  »t«tJc   dh 
mfiihled,  »«al«d.  wtaBlh«t|iviicif,  ratomnt  ■r«p4  1''X6"-rou  ]/ffK  *wA^h  la  bvnit  4fs|rtfl  T^r  «jie«llehlt 
ep*r-B-Uon  .  tranKPnliidni]   i^nd   reciBvItt^    WT.    LES^S  THAN  5  L6S. 

16O-S0-'4O-a0'15-tO  bandt  *  |r«p 1B9  ft.  *lth  90  tt    ftGS&U  -  cwnn^t^lpr  -  Madnl  tOSOSU 

aO-HtO-SO-IS.ID-  b«ndi  4-  tfip  -  91  h.  wtth  SO  Pt,  RG5QU  cap*  -  ebrtdflelor  -  MofiflU  1000BU. 
40.20-1 5-tO  band*  4  tt*p  —  *5  fi.  *nn  9C  f!-  HG5BU  m<^  -  eonn*.ttgr  .  Mndet  TCi40BLI  . 
20-lB-iO  binds     4  tntv  —    23  ft.     wmAs    90  «    RGSflU  cmji  -  cnrthttio*  -  M(Mf«i  1Q02BU  .  .  . 

SEND  FULL  PRICE  FOR  POST  PAID  ENSURED  DEL.  VH  USA  fC»n»«fB  l»  S5.00  eitn  t«i-  peaiage  - 
CE^rlul  .  cuitnmi  '  elC  )  b*  ordtP  Mllng  VISA  B^h*  Art^4*lej|PCl  '  MASTER  CNaRGE  -  AM  EH  EX- 
PRESS. Cl*«s  humt»r  *nd  CI.  ilBti.  Ph  i-30a-236-53a3  9AM  ■  tPhrt  with  d*¥*  W*  »Mp  ht  £-3  ditri. 
ALL  PFll^ES  WILL  INCREASE  -  ^  ■  .  SAVE  -  OHDCR  r*OWr  Al  •*Honn*¥  auirahT«i!i4  fSP  1  t**r.  lO  dtiv 
m^n^V  iNtch  tj-lai  H  rrtui-n4d  In  ni<w  imiuefllonl  Mad«  In  USA  -  FREE  INf  O-  AVAILABIE  ONLY  FROM 
WESTERN  ELECTRONICS      *>  80      Otpi.  AT.   ^  K«rn*jf.  Hataaata.  eaOAT 
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Confesfs 


Robert  Baker  W&2GFE 
15  Windsor  Dr. 
Atco  NJ  03004 

GHOST  TOWN  DXPEDITION 

A  group  of  amateurs  from  the 
Gallatin  Han.  Radio  Club  wfl)  be 
on  the  air  ffom  1800  GMT  Sat- 
urday, July  5th,  until  1800  GMT 
Sunday.  July  6th,  from  Bannack, 
Montana.  Pregently  a  ghost 
town,  Bannack  wasthe  first  cap* 
ftal  of  the  territory  of  Montana. 
The  DXpeditJon  will  use  the  call- 
sign  W7ED  and  operate  on  7235 
kHz  SSB,  14060  kHz  CW,  14285 
kHz  SSB.  and  21360  kHz  SSB 
(plus  or  minus  5  kHz),  Specially 
printed  certificates  loaded  with 
historical  mformation  will  be 
sent  to  those  sending  QSL 
cards,  an  3ASE,  and  Si  to  help 
defray  printing  costs.  Requests 
should  be  sent  to:  Bannack  DX- 
pedition,  417  Staudaher  Street, 
Bozeman  MT  59715. 


lARU  RADIOSPORT 

CHAMPIONSHIP 

Starts:  0000  GMT  July  12 

Ends:  2400  GMT  July  13 

All  amateurs  worldwide,  in 
single-operator  and  multi-opera- 
tor/single-traosmltter  cale- 
gorieSt  are  eligible.  No  multi- 
transmitters  are  allowed.  Sepa- 
rale  categories  of  competition 
for  single-operalor  stations  will 
Include  the  following:  CW  only. 
phone  only,  and  mixed  phone/ 
CW.  In  the  single-operator  cate- 
gory, one  person  performs  all 
operating  and  logging  fur\c- 
tions.  Use  of  spotting  nets  is  not 
permitted-  Multi-operator  single- 
transmitter  stations  must  ob- 
serve a  10-minute-pef*band  rule: 
If  a  contact  is  made  on  a  band, 
the  transmitter  must  remain  on 
that  band  for  at  least  the  next  10 
minutes. 

A  maximum  of  36  hours  may 
be  used  for  single-operator  en- 


( 

j           Jull 

Calendar 

Canada  Day  Contest 

Jul  S-6 

Ghost  Town  DXpedltion 

Jul  12  13 

lARU  Radiosport  Championship 

Jul  1920 

Maine  QSQ  Party 

Jul1d-20 

SEANETDX  Contest -CW 

Jul  1920 

QRP  Summer  Contest 

Jul  20 

Worked  All  Britain  Contest -LF  CW 

Jul  2628 

County  Hunters  Contest -CW 

Aug  1-7 

SWOT  QSO  Party 

Aug  2*3 

ARRLUHF  Contest 

Aug  2*3 

Illinois  QSO  Party 

,            Aug  9-10 

European  DX  Contest -CW 

Aug  16-18 

New  Jersey  QSO  Parly 

Aug  16^18 

Rhode  Island  QSO  Party 

Aug  23-24 

All  Asian  DX  Contest  -  CW 

Aug  31 

Worked  Ail  Britain  Contest- VHP 

Sep  13-14 

European  DX  Contest -Phone 

Sep  13-14 

ARRL  VHP  Contest 

Sep  13-14 

Pennsylvania  QSO  Party 

Sep  13^15 

Washington  State  QSO  Party 

Sep  14 

North  American  Sprint 

Sep  27 

DARC  Corona  10-Meter  RTTY  Contest 

Sep  27  20 

Delta  QSO  Party 

Oct  4  5 

California  QSO  Party 

Ocl  4-5 

ARRL  Simulated  Emergency  Test 

Oct  11  12 

ARRL  CD  Party 

Nov  12 

ARRL  Sweepstakes -CW 

Nov  8^9 

European  DX  Contest  -  RTTY 

Nov  8  9 

IPA  Contest                                                     ' 

Nov  9 

International  OK  DX  Contest 

Nov  15 

DARC  Corona  10-Meter  RTTY  Contest 

Nov  ts-te 

ARRL  Sweepstakes  —  Phone 

Dec  8-7 

ARRL  160  Meter  Contest 

Dec  13  14 

ARRL  10-Meter  Contest 

Jan  18 

FRACAP  Worldwide  Contest 

tries.  Off  times  must  be  at  least 
30  minutes  in  length.  There  is  no 
lime  iimit  for  multi/slngle  sta- 
tions. Use  all  amateur  bands, 
160  through  2  meters.  Each  sta- 
tion may  be  worked  once  per  fre- 
quency band,  regardless  of 
mode-  Crossband  contacts  are 
not  allowed.  Contacts  made  by 
retransmitting  either  or  both 
stations  do  not  count  for  con- 
test purposes. 

EXCHANGE: 

Signal  report  (RST)  and  ITU 
zone.  Please  note  that  ITU  zones 
are  not  the  same  as  the  ARRL 
zones.  See  page  74  of  the  May 
issue  of  OST  for  a  list  of  ITU 
zones  by  caltsign  prefixes. 

SCORiNGi 

Contacts  within  one's  own 
ITU  zone  count  1  point,  outside 
one's  own  ITU  zone  but  within 
one's  own  continent  count  3 
points,  and  outside  of  one's  own 
continent  count  5  points.  The 
multiplier  is  the  sum  of  the  num- 
ber of  different  ITU  zones 
worked  on  each  band.  Final 
score  equals  the  number  of  QSO 
points  times  the  zone  multiplier 

AWARDS: 

A  certificate  will  be  awarded 
to  the  highest-scoring  GW-only, 
phone-only,  and  mixed-mode  en- 
trant in  each  ARRL  section, 
each  ITU  zone,  and  each  DXCC 
country.  In  addition,  achieve- 
ment-level awards  are  available 
for  making  250  QSOs,  1000 
QSOs,  and/or  making  a  total  of 
50  or  more  multipliers.  In  the 
case  of  multiple  award  levels 
achieved,  only  the  highest 
award  will  be  Issued.  Additional 
awards  may  be  made  at  the  dis- 
cretion of  each  country's  lARU 
member  society, 

ENTRIES: 

All  entries  worldwide  are  to  be 
sent  to  lARU  Headquarters,  Box 
AAA,  Newington  CT  061 11.  USA. 
All  US  and  Canadian  entrants 
must  use  official  log  sheets  and 
summary  sheets  or  a  reason- 
able facsimile,  Entries  must  be 
accompanied  by  dupe  sheets  if 
200  or  more  QSOs  were  made. 
Entries  must  be  postmarked  no 
later  than  August  25th.  An  entry 
received  after  mid-October  may 
not  be  in  time  to  be  included  in 
the  printed  results.  All  entries 
become  the  property  of  the 
lARU  and  none  can  be  returned. 
In  cases  of  dispute,  the  deci- 
sions of  the  lARU/ARRL  Awards 
Committee  are  final.  Each  en^ 
trant  agrees  to  be  bound  by  the 
provisions  as  well  as  the  intent 
of  the  contest  announcement, 
the  regulations  of  his  licensing 


authority,  and  the  decisions  of 
the  lARU/ARRL  Awards  Com- 
mittee. Incomplete  or  illegible 
entries  wiU  be  classified  as 
check  logs.  Usual  disqualifica^ 
tion  rules  apply! 

MAINE  QSO  PARTY 

Starts:  1600  GMT  July  19 

Ends:2000GMT  July  20 

Sponsored  by  the  Portland 
Amateur  Wireless  Association, 
the  contest  is  open  to  all.  Sta- 
tions may  be  worked  once  on 
each  band  and  mode,  CW  and 
phone  count  as  the  same  con* 
test  and  Maine  stations  may 
work  other  Maine  stations. 
EXCHANGE: 

QSO  number,  RS(T).  and  QTH. 
Maine  stations  send  county; 
others  send  state,  province,  or 
country. 
FREQUENCIES: 

SSB- 1815.  3930,  7280, 
14280,  21380.  28580. 

CW-1806.  3560.  7060,  14060, 
21060,  28060. 

Nov  ice -3725,   7125.   21125, 
28125. 
SCORING: 

Complete  QSOs  count  3 
points.  Out-of-state  stations 
multiply  the  total  number  of 
QSO  points  by  the  number  of 
Maine  counties  contacted  (max* 
imum  of  16).  Maine  stations 
multiply  the  total  number  of 
QSO  points  by  the  sum  of  Maine 
counties,  states,  provinces,  and 
countries. 
ENTRIES  &  AWARDS: 

Certificates  will  be  awarded 
to  the  top  scorer  in  each  area.  A 
Worked  All  Maine  Award  Is 
available  to  any  station  that 
contacts  ah  16  Maine  counties. 

Logs  should  show  date  and 
time  in  GMT,  band,  and  emis- 
sion.  Logs,  summary  sheet,  and 
requests  for  into  on  the  WAM 
award  should  be  sent  by  Sep> 
tember  1st  to:  Joe  Blinick  K1 JB, 
Portland  Amateur  Wireless 
Assoc,  PO  Box  1605,  Portland 
ME04104„ 

WORKED  ALL  BRITAIN 

CONTEST  -  LF  CW 

Starts:  OdOO  GMT  July  20 

Ends:  2200  GMT  July  20 

This  is  the  4th  of  the  f»ve 
Worked  All  Britain  contests  for 
this  year.  The  remaining  contest 

is  shown  in  the  calendar. 

All  contacts  must  be  made  on 
CW  using  the  160-  through  40- 
meter  amateur  bands.  There 
must  tie  a  one-hour  break  shown 
in  the  logs.  The  maximum  op* 

Continued  on  page  170 
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AI4G  kUG  DE  K31CH  KSICH 

GOOD  SIQS  HERE  ti  UAHrLMD  TOO  h^OHW, 

mi  HTTV  GEAA  KiR€  IS  THE  NEW  MlCROLOE  ATfl^ttOSVSTESI 

PROGftAMMIDTOCAU-Ca-AM  USTE II  F 0 ft  M T  CAUSifil 

f  WAS  TOUniMG  A  CUf  Of  COFFEE  IN  THE  KlTC*^ti  WHEW  rOU 

WtSWtREDMY^tt" 

1  HE    ATW  HCAHfi  "ft3i€M-WM£li  ¥0U  CAME  lAtN  TO  UC  A*© 

ItEYFDWYALEffTIEIPEH!!* 

U  TMEII  AWTDMATiCALLY  flETURMED  THE  CALL  WMICH  CAVE  HE 

TIME  10  GiT  TO  THE  RADIO, 

SO  JDHII.  TOUflE  iOMT  TAIKINC  TO  CHARLIE  mUUAil  IMSTEAO 

OFTHEATft^BM      . .  Mt .    HI .    . . 


a  taste 


OK  CMARIIE.  fSOOD  £lG«AL  OOWM  HERE  IN  FLOHIOAu 
roy  MUST  TELL  «E  MORE  ABQinTHE  AMTO  H£l?0*ISfn:O 
INACMIIIE  . .  _  . .  IT  WUST  IE  A  MJCHDLQG  ffll 


amateur 


The  best  of  both  worlds  ,  .  ,  a  simple^  easy  to  use 
video  system  for  CW  RTTY/S5TV  and  an  automatic 
computer  station  cantroL 

Learn  a  few  keyboard  commands;  plug  in  your 
transceiver  and  you're  on  the  air  with  performance  that 
leaves  the  others  "in  the  noise."  With  the  program  per- 
manently stored  in  ROM,  there's  no  need  to  fumble 
with  loading.  To  get  it  going,  you  jitst  turn  it  oitl 

The  complexity  of  its  operation  is  up  to  you;  the 
capability  is  there  when  you  need  it.  Use  the  computer 
mode  to  add  a  new  dimension  to  your  station's  opera- 
tion. It  virtually  obsolete^proofs  the  system  for  future 
developments  by  allowing  direct  control  or  modification 


of  all  operating  parameters  in  all  modes.  With  battery 
backup  memory  it  will  remember  your  ID,  stored 
messages  and  special  programs. 

SLOW  SCAN  TV?  Sure,  why  didn't  you  say  so?  It's 
easy  with  the  ATR-6800,  our  SSTV  program  outputs 
standard  tones  for  sending  characters  and  computer 
graphics.  Compose  a  full  screen  and  transmit  it,  just  like 
you  would  on  RTTY! 

ATR-6800  with  9"  monitor. . ,,.,,,  .51995.00 

Ask  your  dealer  or  drop  by.  MICROLOG  COR- 
PORATION, 4  Professional  Drive,  Suite  119,  Gaither^* 
burg,  MD  20760,  Telephone  (301)  94S-5307. 


MfCROLOG 


*^51 


INNOVATORS  LN  DIGITAL  COMMUNICATIONS 


Awards 


BftlGosney  WB78FK 
2665  North  1250  East 
Whidbey  fsfand 
Oak  Harbor  WA  98277 


DX  AWARDS  FROM  SWEDEN 

A  few  months  ago,  we  out- 
lined some  very  popular  awards 
made  available  to  amateurs  by 
the  SSA,  the  national  society  of 
radio  amateurs  in  Sweden. 
Since  that  time,  I've  become 
fanrtiliar  with  several  other 
award  sponsors  in  that  country 
and  wish  to  share  them  with  you 
now. 

The  Bull  Award 

tn  order  to  make  the  province 
of  Dalsland,  Sweden,  better 
known  and  to  increase  the  ac- 
tivity of  the  amateurs  In  that 
region,  the  Melleruds  Radio 
Club  (SK6CM)  decided  to  issue 
the  *'Buli  Award." 

To  qualify  for  this  diploma, 
stations  in  Norway,  Sweden, 
Finland,  and  Denmark  must 
achieve  10  points,  other  Euro- 
pean  stations  must  achieve  5 


points*   and    stations  outside 
Europe  must  obtain  2  points 
credit  Every  QSO  with  a  radio 
amateur   residing   in   Dalsland 
will  give  the  applicant  1  point 
toward  his  or  her  goal  Should 
you  have  a  QSO  with  SK6CM,  2 
points  will  be  credited  to  your 
total.  All  bands  and  modes  will 
be  allowed,  but  only  one  QSO 
with  each  station  will  count.  All 
QSOs  must  tje  on  or  after  Janu- 
ary  1,  1979.  Contacts  via  a  re- 
peater or  satellite  will  not  count. 
Applications  must  list  each 
callsign  worked,   date,   lime 
GMT,  band,  mode,  and  the  appli- 
cant's  own  name,  call,  and  full 
mailing  address.  QSLs  are  not 
required.  General   certification 
rules  apply.  The  award  fee  is  5 
US  dollars  or  20  Sw,  cr.  Sand 
your  application  and  award  fee 
to  Melleruds  Radio  Cfub,  464-00 
Metterud,  Sweden. 

As  of  April  25,  1979,  the  fol- 
towing  list  of  amateurs  would 
qualify  for  contacts  to  obtain 
this  award:  SK6CM,  SM6s: 
AGW,   AU,   AMU.    ASJ,   AWZ, 


lAdLa  Cliib«   SKbOf. 


/ ire e  1  fl *ini  of   ItKC 


I 


BER,  BGG,  BLE,  EOT,  BPX.  CGI, 
CJK,  CLX,  CMK,  CNC,  COY, 
COi  COK,  QUA.  CWK,  CVa 
DKU,  DXY.  EOl  EPA,  ESW.  EUC, 
EUT,  FCM.  FFK.  FLR,  FNE,  GAS, 
GDP,  GMR,  GQJ.  HQZ,  HRU 
IHF,  JJZ,  J  KB,  J  MA.  JOD,  JOG, 
JOM.  JOO.  JQA,  JRB,  JRY,  JUJ, 
KFA,  KFB,  KFF.  ST. 


#  *  * 


The  SWL  Activity  Club  of 
Sweden  and  their  award  manag- 
er were  very  kind  to  send  me 
complete  award  program  infor- 
mation about  the  two  major  DX 
awards  being  offered  by  their 
organization. 

Worlted  All  Zone  14  Countries 

Award 

This  award  is  available  to 
amateurs  in  three  levels  of 
achievement: 

Class  A— work  27  countries  In 
CQ  Zone  14. 

Class  B— work  22 countries  in 
CO  Zone  14. 

Class  C— work  15  countries  In 
CO  Zone  14. 

There  are  no  band  or  mode 
limitatEons,  nor  are  there  any 
date  restrictions  known  at  this 
time.  Applications  for  WAZ14CA 
are  sent  with  US  S2.00  or  10  IRCs 
to  SWL  Club  Activity,  Fack  55, 
S-780.   40   Mockfjard,   Sweden. 


GCR  apply. 

Countries  in  CO  Zone  14  are: 
CT1,CT2.C31.DA/DF/DJ/DK/DU 

DM,  EA,  EA6,  EK  R  G,  GO,  Gl  GJ, 

GM.  GU.  GW.  HB9,  HBC,  LA,  LX, 
ON,  OY.  OZ.  PA/PI,  SUSK/SM, 
ZB2, 3A,  4U  (Geneva). 

Worthed  ITU  Zones  17/18  Award 

As  with  the  Zone  14  Award, 
the  W-ITU-Z17/18  Award  is  avail- 
able in  three  levels  of  operation: 

Class  A— work  all  countries 
In  ITU  Zone  17/18. 

Class  B— work  7  countries  in 
ITU  Zone  17/18  including  TF  (Ice- 
land). 

Class  C— work  5  countries  in 
ITU  Zone  17/16. 

Endorsement  will  be  made 
available  for  single  band  or 
mode  achievements.  Applica- 
tions must  t>e  sent  to  the  SWL 
Club  Activity  with  10  IRCs  or  US 
$2.00.  Mailing  address  is  Fack 
55,  S-780, 40  Mocktjard,  Sweden. 

Countries  located  in  ITU 
Zones  17/18  are:  ITU  Zone  17— 
TF;  ITU  Zone  18— JW,  JX,  LA, 
OH,  OH(D,  OJC/OHe^M.  OY,  OZ, 
ZM. 


4     *     * 


Our  good  DX  friend,  Ertand 
Belrup  SM7C0S,  enlightened  us 

Continued  on  page  T6i2 
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"BRAND  NEW 


IJ 


Features: 

•  Si&teoMheArl'CMOS  Circuitry 
m  Choice  of  Message  Storage 

•A.  Six  50  character  m&ssBges 
*B-  Twefve  25  character  m&ssages 
*C.27  coTf}t3in^tion$  of  message 
C.  programming. 
^  Records  at  arty  spe^^i—pfays  at  any  speed. 

•  Memory  operaung  LED 
mUse  for  t^aity  QSO  or  conwsFs 


CHAMPION  MESSAGE 
MEMORY  KEYER 

Modfit  TE-292 

-='  $125.95 

PLUS: 

•  Seitcompiming  dots  ^nd  deshes 

•  BorfJ  dot  end  dash  memory 

•  iambic  Keying  with  any  squ&eie  pBddie 
m3-50  w.p.m. 

9  Speed,  volume,  tons,  tune  and  weight  conffols 

•  Sidetor}e  and  speaker 

%Low  current  drain  CMOS  battery  opera fiarr^ pot tabfe 

•  Rearpartet  Jack  tor  &uxiiiary  power 

•  Deluxe  duarter-mch  iacks  for  keying  and  output 

•  Keys  grid  biock  and  solid  rtgs 

m  WtHED  AND  TESTED  FULLY  GUARANTEED— LESS 
BATTERY 


$  89.95 


Features: 


Model  TE  Z84 


'Stafi^of-fhe-Ari  CMOS  Ctrcuttry 
•  Three  choices  of  Message  Storage 
'  A .   Two  (50  character  &ach} 

message  storage 
"  B,  Four  (26  ohara  c  ter  each} 

message  storage 
'C,  One  50  character  and 
two  25  character  message 
storage 
Records  at  any  spe^piays  at 
any  speed 

^Memory  operattng  LEO 
'  Use  tor  datty  OSO  Of  cof^tests 


PLUS: 


•  Seit'Comptetfng  dots  and  dashes 

•  Both  dot  arid  dash  memory 

•  iambic  Keying  with  anf  squeeie  paddte 

•  5-50  w.p.m. 

•  Speed,  volume,  tone,  tune  and  weight  con  trots 

•  Sidetone  and  speaker 

mLow  current  drain  CMOS  battery  operation— portati^ 
9  Deluxe  quarter-inch  lacks  for  keying  and  output 
m  Hefi  grid  block  afid  so  ltd  rigs 

•  WtRED  AND  TESTED  fULLY GUARANTEED— LESS 
BA  rTERY 


MESSAGE 
MEMORY  KEYER 


Faatur«s; 


•  Advanced  CiaOS  messagt  memory 
m  Two  (50  cr>Bt    each}  m^t&sge 

m  Repeat  function 

9  Rei;Qr(i$  ai  arty  speed— pf»y^  tack 

•  Longer  message  c^e^Cfty 
Fitmmpie    Sf/rtf  CO  CQ  CO  DX  dc 
WB2VJU    WB2YJM    K—tften    ptay 
s^oitd  ntessmge  (W  c*«*»cf— tfe 
WB2yjy  Q%L  ^r  W¥  579  5?S  ^^wJ 


Modet  t  TE201 


$69.95 


PLUS; 

•  S^ateol  the  3ft  CMOS  kefSf 

m  s^tt  cOJttpfeftnq  dots  and  aa&hes 

•  Both  flo;  aniJ  dash  memory 

9  iambic  tdevtrig  with  sny  squeeie 

p^dffie 
9  t  50  wpm 

•  Speed,    ^oltime,    tone,    tune   end 

•  SidetQne  una  tp^eker 

9  Low  cuffent  dfsm  CMOS  fyMtlefy 

opefM  t  lon —tKrtebfe 
9  Defute  ouBftef  mch  /acJrs  for  kef^ 

mg  anii  Output 

•  l>C»rs  Qftp  block  ena  soiid  stete  ftgt 
mwmiO    A/VD     TESTED    FULLY 

qUARMNT£ED-L£SS  atTTCTT 


Model  JV  TEI44 


$59.95 


Fiatyras:  Deluxe  CMOS 

Electrortic  Keyar       > 

I  StaTBof'theart  CMOS  circuitry 

I  Seff  compiettrjg  dots  and  dashes  ' 

t  Both  dot  and  dash  memory 

►  fAMBiC  keying  vntttt  any  SQueeie  paddie' 


Speed,  weight,  tope,  voiume  tune  cQntroi$  &  sidetone  and 

speaker 

Semi  automatic  "bug"  operation  A  straight  key tng— rear 

psnei  i Witch 

Low  current  dratP  CMOS  battery  operation— portable 

Deiiiite  (quarter  fftch  tacks  for  key  tng  and  output 

Keys  grid  block  and  softd  state  rtgs 

Wtred  and  tested — ttitiy  guaranreed—ies^  battery 


MODEL  TI133  -  same  as  TEf44  wtth  wgt  and  tone  control  trtternai.  ie^s  semi- 

autokeymg,  S4aSS 

MODEL  TE122  -  same  asTEi::J3  les$  wQ*- 1"'^^-  solid  state  *teymg  t36,50 

AT  rOUR  DEALER  OR  SEND  CHECK  Ofl  MONEY  QRDEH, 

PIVS  SX.OO  S/H        NY  Hex  add  tax 


RAC 


ELECTRONICS,  INC 
1106  RAND  BLD6. 
BUFFALO  NY  14203 


,^76 


VLF  Converter 


*  New  device  opens  up  the  world 
of  Very  Low  Frequency  radio. 

*  Gives  reception  of  the  1750 
meter  band  at  160-190  KHz 
where  transmitters  of  one  watt 
power  can  be  operated  without 
FCC  license. 

*  Also  covers  the  nauigatton  rad- 
iobeacon  band,  standard  fre- 
quency broadcasts^  shjp-to- 
shore  communfcations,  and  the 
European  low  frequency  broad- 
cast band. 

The  converter  moves  all  these 
signals  to  the  80  meter  amateur 
band  where  they  can  be  tuned  in 
on  an  ordinary  shortwave  re- 
ceiver. 

The  converter  is  simple  to  use  and 
has  no  tuning  adjustments.  Tun- 
ing of  VLF  signals  is  done  entirely 
by  the  receiver  which  picks  up  10 
KHz  signals  at  3510  KHz,  100 
KHz  signals  at  3600  KHz,  500 
KHz  signals  at  4000  KHz. 

The  VLF  converter  has  crystal 
control  for  accurate  frequency 
conversion,  a  low  noise  rf  ampli- 
fier for  high  sensitivity,  and  a 
multipole  filter  to  cut  broadcast 
and  SO  meter  interference. 
All  this  performance  Is  packed 
into  a  small  3"  x1'^"  x  6*'  die 
cast  aluminum  case  with  UHF 
(SO-239)  connectors. 
The  unique  Palomar  Engineers 
circuit  eiiminates  the  complex 
bandsw  itch  tng  and  tuning  adjust- 
ments usually  found  in  VLF 
converters.  Free  descriptive  bro- 
chure sent  on  request, 

"VLF  Converter  $&9.95  in  U.S. 
and  Canada.  Add  $3,00  shipping/ 
handling,  California  residents^d 
sales  tax."  ^^^^B 

VISA 


masler  cfsarge 


ORDER  YOURS  NOW! 


Palomar 


i^  ^esder  Service — see  page  195 


BOX  455.  ESCONDIDO,  CA  92025 
Phone:  (714|  747  3343 
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Neiv  Products 


ROBOT  RESEARCH 

INTRODUCES  LOW  COST 

IMAQ&PROCESSING 

SCAN  CONVERTER 

A  new  low-cost  image-pro- 
cessing scan  converter  for  iter- 
facing  between  computers  or 
microcomputers  and  TV  cam- 
eras and  monitors  has  been  In- 
troduced by  Robot  Research, 
Inc, 

Designated  the  Robot  Model 
650,  the  unit  has  a  256  x  256  x 
6  MOS  frame^store  memory 
which  permits  a  picture  to  be 
frame-grabbed  from  a  television 
camera  and  supplied  to  the 
computer  on  a  random  access 
basis.  One  picture  element  (pix- 
el) can  be  moved  every  63.5 
microseconds-  Frame-grab 
memory  contents  are  viewed  on 
a  television  monitor  at  all  times. 
Frame-grab  memory  contents 
may  be  replaced  from  the  com- 
puter on  a  random  access  basis. 

Image  data  may  be  quantified 
or  enhanced  since  the  computer 
can  also  write  new  data  into  the 
frame-grab  memory.  This  data 
may  t>e  derived  from  the  data 
previously  taken  from  the  mem- 
ory or  may  be  entirely  new  data. 
As  frame-grab  memory  data  is 
altered  by  the  computer,  the 
displayed  image  on  the  monitor 
also  changes. 

The  unit  may  be  programmed 
with  assembler  or  high-level 
languages,  and  by  using  multi- 
pie  Model  650s  may  be  daisy- 
chained  to  a  single  computer. 
Interface  with  either  16  bit 
minicomputers  or  microcom- 
puters  is  available  by  means  of 
different  interface  boards. 


For  further  information,  con- 
tact: Robot  Research,  Inc.,  7591 
Convoy  Court,  San  Diego  CA 
921  ft  Reader  Service  number 
479. 

MICROPROCESSOR' 
CONTROLLED  REPEATER 

A  line  of  repeaters  covering 
the  144, 220,  and  450  MHz  bands 
has  just  been  introduced  by 
Micro  Control  Specialties,  The 
new  Mark  3CR  repeaters  com- 
bine all  the  features  of  the 
popular  Mark  3C  repeater  con- 
trolier  plus  transmitter,  receiver, 
and  power  supply  in  a  rack* 
mount  cabinet  ready  for  im- 
mediate service.  The  micropro- 
cessor-based repeater  provides 
39  tone-accessible  functions  in- 
ciuding  autopatch,  autodial, 
redial,  reverse  patch,  external 
outputs,  and  secure  control 
operator  commands.  Crystal- 
controlled  digitai  tone  decoding 
ensures  stable  and  reliable 
function  access.  To  keep  users 
informed  of  its  status,  the 
repeater  generates  13  different 
Morse  messages,  several  of 
which  are  custom  programmed 
to  user  specifications.  Basic 
repeater  operations  such  as 
time-out,  tail,  and  ID  timing  are 
also  directed  by  the  micropro* 
cesser  so  that  the  repeater  can 
discriminate  intelligently 
against  noise  and  kerchunkers. 
Several  of  these  operations  can 
be  modified  remotely  by  com- 
mand functions. 

The  repeater  receiver  uses 
dual^ate  MOSFETs  in  both  rf 
amplifier  and  mixer  stages  for 
high  sensitivity  (20-dB  quieting 


TEN-TEC's  HercutBS  444  iinear  amplifier. 


with  only  0.25  uV  of  input  signal) 
and  freedom  from  overload  in 

the  presence  of  Vi-voit  signals. 
Crystal  filtering  and  double  con- 
version are  both  used  to  obtain 
65-dB  rejection  of  off-frequency 
signals,  so  the  repeater  is  well 
suited  for  use  In  hostile  rf  en* 
vironments. 

Transmitter  output  Is  2  Watts, 
but  optional  amplifiers  are 
available  to  increase  the  power 
output  to  any  desired  level. 
Transmitter  and  receiver  oscilla- 
tors are  temperature-compen- 
sated to  meet  commercial  fre- 
quency stability  requirements. 
The  audio  circuits  combine 
generous  amounts  of  feedback 
with  symmetrical  clipping  for 
virtually  transparent  audio 
quality. 

For  further  information,  write 
Micro  Control  Specialties,  23 
Eim  Park,  Groveland  MA  08134. 
Reader  Service  number  482. 

TENTEC  INTRODUCES  NEW 
LINEAR  AMPLIFIER 

TEN-TEC   has   offered   the 


amateur  radio  world  another 
'*first"  in  its  new  Model  444 
"Hercules"  kW  linear  amplifier 
—  it's  the  first  solid-slate  unit 
with  instant  break-in. 

Absolutely  no  tuning  is  re- 
quired -  in  fact,  there  are  no  tun- 
ing Knobs!  The  sleek  front  panel 
of  the  amplifier  has  just  four 
switct>es  (power,  mode,  meter, 
and  band).  Behind  the 444  black- 
out upper  panel  are  two  large 
meters  which  iight  up  when  ac 
power  is  turned  on.  One  meter 
measures  collector  current, 
while  the  other  measures  col  lec- 
tor voltage  or  power  (forward  or 
reverse).  Also  on  the  black  upper 
panel  are  six  status  indicators 
with  LEDs  that  light  up  to  show 
a  condition  (overdrive,  improper 
control  switch  setting,  heat  sink 
temperature,  swr,  overvolt- 
age/overcurrent»  and  rf  output 
tDaiance).  Any  condition  will  shut 
dovyn  the  amplifier  when  set 
limits  are  exceeded. 

The  design  of  the  Hercules 
444  uses  two  500-Watt  push-pull 
transistor   amplifier   modules. 


Robot  Research*s  Model  650  scan  converter. 


Micro  Control  Specialties'  Mark  3CR  repeater. 
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e  Question  we 


o  get  most  often  from  our  customers! 


lUKN  IS  KOM  COMING  OUT 

Uirm  A  HflND-HCLD?" 


■COM  IC-2A 
SYNTHESIZED  2 

METER  HAND- 
ELD 


FEATURES  YOU'VE  WANTED 


I 


SCO  T/R  Channels. 
Synthesized. 

3  1 .5  Watt  Output  High/ Low 
Power  Battery  Saving 
Switch  to.  15  Watt. 

3  Separate  built  in  Speaicer 
&  Mic.  Excellent  audio 
quality. 

1  Compact.  About  the  size 
of  a  dollar  bill. 

Pvarloble  size  NiCd  Power 
Pack.  3  sizes  available  to 
suit  your  needs.  (250  MA 
standard).  Molces  the  iC- 
2A  the  most  compact 
synthesized  HT  on  the 

l^marlcet. 

1 ICOM  level  Receiver 
Perlormance-ICOM 
Quality  Receiver  in  a 
compact  package  (.2uv/ 
20db  typical) 

3  Optional  Tone  Pad,  Desk 
Charger,  Speoker/Mic 
available. 

3  With  slip  on/slip  off  Bottom 
NICd  Pack,  you  can  vary 
the  size  of  the  HI  from 
about  1 1 6  mm  high  to  1 75 
mm  high.  Easy  to  carry 
extra  Snap-on  packs  with 
you  for  extended  trips. 


BACK  VIEW 
i-600  khz  offset 

simplex/duplex 
\        Hi/lo  pow( 


TOP  VIEW 

BNC  antenna  conneci 
"Rubber  Duckie" 
standard 

transmit  indicator 

squelch     J 

volume 
control 


Actuar  size:  Cut  out 
and  put  the  ICOM  IC-2A 
in  the  palm  of  your  hand. 


intii* 


r,     1^/     ^% 


/ 


on/ofl 
5'khz  channel  seiectloi 
1 0  khz  channel  selection 
speaker/ mic  jack 


ICOM 


ICOM  AMERICA  INC, 

21T2- 1 T6th  Avenue  NE 
Bellevue,  WA  96004 

3331  Towerwood  Dr..  Suite  307 
Etalfas,  TX  75234 


nnels  of  It! 


«i 


B  &  W's  Modef  BC'1  batun. 


operating  al  45  V  dc  at  22.2  A, 
typically  providing  600  Watts  rf 
output  from  the  hybrid  output 
combiner.  Driving  power  re- 
quired Is  50  Watts,  typical.  Ffe- 
quency  coverage  is  1.8  MHz 
througli  21.5  MHz,  with  provl* 
sion  for  four  auxiliary  bands.  Du- 
ly cycle  is  continuous  for  SSB 
voice  modulation.  50%  for  CW 
or  RTPi^  (keydown  time  Is  5 
minutes  max.).  Continuous  car- 
rier  operation  is  possible  at 
reduced  output.  ALC  voltage  is 


negative,  starting  at  zero,  and  is 
adjustable.  Both  input  and  out- 
put impedances  are  50  Ohms, 
unbalanced. 

The  separate  power  supply, 
housed  in  a  utility-type  enclo- 
sure, provides  approximately  45 
V  dc  at  24  Amperes.  The  supply 
uses  a  tape-wound  transformer 
and  choke  to  reduce  size  and 
weight  (50  lbs.).  A  unique  auto* 
matic  line  voltage  correcting  cir- 
cuit (patent  applied  for)  elimi- 
nates the  possibility  of  applying 


too  high  a  voltage  to  the  final 
transistors.  This  new  regulating 
innovation  is  highly  efficient 
since  It  oniy  becomes  operative 
under  tow  voltage  condiHor»s, 

For  further  information,  write 
or  call  TEN'TEC,  inc.,  Highway 
471  East  Se¥femfie  TN  37862. 

B  &  Ws  BC-1  BALUN 

Barker  &  Williamson Jnc,  has 
announced  a  new  product  for 
the  radio  amateur,  the  Model 
6C  1  balun.  Us  features  include 
impedance  of  50  Ohms  unbat* 
anced  to  50  Ohms  balanced,  fre- 
quency of  1,8-30  MHz,  and  2.5 
kW  to  5  kW  PEK  For  further  in- 
formation, contact:  Barker  & 
Williamson,  Inc.,  10  Canal 
Street,  Bristol  PA  19007; 
(215)-788-5581.  Reader  Service 
number  478. 

TRACS  MODEL  TE-2S2 
MEMORY  KEYER 

Containing  a\\  CMOS  (Cs,  in- 
cluding three  CMOS  RAM  chips, 
this  unit  offers  twenty-seven 
possible  combinations  of  mes- 
sages. The  Master  Memory 
switch  selects  a  RAM,  With  that 
RAM,  you  can  have  two  SO-char- 
acler  messages,  four  25*char- 
acter  messageSt  or  one  50*  and 
two  25-characler  messages.  A 
second  and  third  position  for  the 
Master  Memory  switch  allows 
the  above  choices  twice  more. 

In  all,  there  are  six  possible 
50-character  messages  and 
twelve  25-character  messages 
available,  for  a  total  of  27 
choices.  Blank  spaces  may  be 
recorded  while  the  message  Is 
playing.  An  LED  tells  when  the 
message  is  operating.  This 
keyer  contains  deluxe  quarter* 
Inch  jacks  for  both  keying  and 
output,  and  operates  on  a  single 
9-volt  battery. 

For  further  information*  con* 

tact    TRAC   Electronics,   Inc., 

1106  Rand  Bfdg..  Buffalo  NY 
14203.  Reader  Service  numt>er 
481, 


KANTRONICS^  SIGNAL 
ENFORCERTM  DUAL  AUDIO 

FILTER  FOR  CW,  SSB,  RTTY. 
ASCII  AND  AM 

A  frequency-agile.  dual  audio 
filter  that  will  reduce  or 
eliminate  signal  interference  to 
any  one  of  five  common  modes 
has  just  been  introduced  by 
Kantronics*  To  provide  ultimate 
versatility  in  a  single  accessory, 
the  Signal  EnforcerTM  y^gg  t^Q 

independently  tunable  filters  to 
team  up  on  signal  interference 
to  CW  {continuous-wave),  sin- 
gle-sideband.  AM*  radioteletype 
and  ASCII  computer  trans- 
missions. 

The  Signal  Enforcef^s  two 
state-of-the-art  filters  have  both 
notch  and  peak  capabilities. 
That  means  they  can  be  used 
either  to  reduce  signals  on  all 
but  a  selected  frequency  (peak- 
ing) or  to  eliminate  signals  on  a 
selected  frequency  where  inter* 
ference  is  present  (notching). 
Because  they  are  independently 
tunabie,  one  filter  can  notch  out 
an  interfering  signal  or  noise 
source  while  the  other  filter 
peaks  up  the  signal  being 
copied. 

The  filters  can  be  operated  in 
series  on  separate  frequencies 
to  notch  and  peak,  or  they  can 
be  teamed  to  make  a  super  peak 
or  super  notch  filter.  In  series, 
the  fillers  can  even  be  used  to 
notch  two  frequencies  at  once. 
Series  operation  of  the  Signal 
Enforcer  is  called  cascading. 
The  filters  can  also  be  used  in 
parallel  to  peak  two  frequencies 
at  once. 

In  the  cascade  mode,  for  ex* 
ample,  one  filler  can  be  used  to 
peak  a  weak  CW  signal  while  the 
other  is  used  to  notch  out  a 
nearby  foreign  AM  broadcast 
station.  Also  in  the  cascade 
mode,  the  Signa!  Enforcer  can 
act  as  a  doubly  potent  single 
filter  to  peak  or  notch  individual 
frequencies.  Operated  in  the 

Continued  on  page  156 


TRACES  i^odef  TE-292  memory  keyer. 


Kantronfcs' Signal  Enforcer^ 
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Move  over  imports,  here  s  the  new  TEN-TEC 


the  notable  change  in  hf  transceivers 
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DELTA  —  the  symbol  of  change— the  name 
of   a    great    new    TEN-TEC    transceiver.    A 
transceiver  for  changing  tinnes,  with  new  fea- 
tures, performance,  styling,  size  and  value. 
TOTAL  SOLTD*STATE.  By  the  world's  most 
experienced    manufacturer    of    hf   solid-state 
amateur  radio  equipment. 
ALL  9  HF  BANDS.  First  new  transceiver  since 
WARC.  160-10  Meters  including  the  three  new 
hf  bands  (10.  18  &  24,5  MHz).  Ready  to  go 
except  for  plug-in  ct^stals  for  IS  and  24.5  MHz 
segments  (available  when  bands  open  for  use). 
SUPER    RECEIVER.    New,    low    noise 
double-conversion  design,  with  0  3  ^V  sen- 
sitivity for  lOdBS^N/N. 
HIGH  DYNAMIC  RANGE.  85  dB  minimum 
to  reduce  overload  possibility.  Built-in,  switch- 
able,  20  dB  attenuator  for  extreme  situations. 
SUPER   SELECTIVITY.    8-pole    monolithtc 
SSB  filter  with  2.4  kHz  bandwidth,  2.5  shape 
factor  at  6/60  dB  points.  And  optional  200  Hz 
and  500  Hz  6 -pole  crystal  ladder  filters.  Eight 
pole  and  6-pole  filters  cascade  for  14  poles  of 
near  ultimate  skirt  selectivity.  Plus  4  stages  of 
active    audio    filtering.    To   sharpen    that   i-f 
response  curve  to  just  150  Hz  bandwidth. 
4- position  selectivity  switch. 
BUILT-JN    NOTCH    FILTER.    Standard 
equipment.  Variable,  200  Hz  to  3.5  kHz,  with 
notch  depth  down  to   -50  dB.  Wipes  out 
interfering  carriers  or  CW, 
OFFSET  TUNING,  Moves  receiver  frequency 
up  to  ±1  kHz  to  tune  receiver  separately  from 
transmitter. 

**HANG"   AGC,  For  smoother,   clearer,   re- 
ceiver operation, 

OPTIONAL   NOISE    BLANKER.   For  that 
noisy  location,  mobile  or  fixed. 
WWV  RECEPTION-  Ready  at  10  MHz. 
**S*7SWR  METER.  To  read  received  signal 


strength  and  transmitted  standing  wave  ratio. 
Electronically  switched. 

SEPARATE  RECEIVER  ANTENNA  JACK- 
For  use  with  separate  receiving  antenna. 
linear  amplifier  with  fuU  break- in  (QSK)  or 
transverters. 

FRONT  PANEL  HEADPHONE  AND 
MICROPHONE  JACKS.  Convenient. 
DIGITAL  READOUT  Six  0.3"  red  LEDs 
BROADBAND  DESIGN.    For  easy  opera- 
tion.   Instant   band    change  — no    tuneup   of 
receiver  or  final  amplifier.  From  the  pioneer, 
TEN-TEC. 

SUPER  TRANSMITTER.  Solid-state  ail  the 
way,  Stable,  reliable,  easy  to  use. 
200  WATTS  INPUT  On  all  bands  including 
10  meters  (with  50  ohm  bad).  High  SWR  does 
not  automatically  limit  you  to  a  few  watts 
output.  Proven,  conservatively  rated  final 
amplifier  with  solid-state  devices  warranted 
fully  for  the  first  year,  and  pro-rata  for  five 
more  years 

100%  DUTY  CYCLE.  All  modes,  with  confi- 
dence. 20  minutes  max.  key-down  time. 
Brought  to  you  by  the  leader  in  solid-state 
finals.  TEN^TEC. 

QSK  —  INSTANT  BREAK-IN.  Full  and  fast, 
to  make  CW  a  real  conversation. 
BUILT-IN  VOX  AND  PTT  Smooth,  set^and- 
forget  VOX  action  plus  PTT  cwtrpL  VOX  is 
separate  from  keying  circuits, 
ADJUSTABLE  THRESHOLD  ALC  & 
DRIVE*  From  low  level  to  full  output  with 
ALC  control  Maximum  power  without  distor- 
tion. LED  indicator 

ADJUSTABLE   SIDETONE.    Both    volume 
and  pitch,  for  pleasant  monitoring  of  CW. 
SUPER  STABILITY.  Permeability  tuned  VFO 
with  less  than  15  Hz  change  per  F^  change 
over  40"  range  after  30  man.  warmup — and 


less  than  10  Hz  change  for  20  Volt  AC  line 
change  with  TEN-TEC  power  supply. 
VERNIER  TUNING.  IS  kHz  per  revolution, 
typical, 

SUPER  AUDIO,  A  TEN-TEC  trademark. 
Low  IM  and  HD  distortion  (less  than  2%). 
Built-in  speaker. 

SUPER  STYLING.  The  ^80s  look  with  neat, 
functional  layout.  "Panelized''  grouping  of 
controls  nicely  human  engineered  for  lo-gical 
use.  New,  smaller  size  that  goes  anywhere, 
fixed  or  mobile  (4%"h  k  ll%'"w  x  IS'dy 
Warm  J  dark  front  panel.  Easy -to- read  contrast- 
ing nomenclature.  Black  ''clam-shell" 
aluminum  case.  Tilt  bail. 
MODULAR/MASS-TERMINATION  CON- 
STRUCTION. Individual  circuit  boards  with 
plug-in  harnesses  for  easy  removal  if  neces- 
sary. Boards  are  mailable. 
FULL  ACCESSORY  LINE.  All  the  options: 
Model  282  200  Hz  CW  filter  $50;  Model  285 
500  Hz  CW  Filter  $45;  Model  280  Power 
Supply  $139;  Model  645  Dual  Paddle  Keyer 
$85;  Model  670  Single  Paddle  Keyer  $34.50; 
Model  247  Antenna  Tuner  $69;  Model 
234/214  Speech  Processor  Si  Condenser  Mi- 
crophone $163;  Model  215  PC  Ceramic  Mi- 
crophone $34.50.  Model  283  Remote  VFO, 
Model  287  Mobile  Mount,  and  Model  289 
Noise  Blanker  available  soon. 

Experience  The  Notable  Change  In  HF 
Transceivers,  Experience  DELTA.  See  your 
TEN -TEC  dealer  or  write  for  full  details. 
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The  Rites  of  Spring 

Dayton  does  it  again 


Chr/s  Brown  NIAUt 
feHDeJrayWBSBJH 
Bryan  Hastings  KA1UY 
73  Magazine  Stafi 


lir^ayton,  huh?  Boy.  I 
1^  sure  wish  I  were  go- 
ing along  with  you.  Tve  al- 
ways wanted   to  see   that 


jerry  Swank  W8HXR  autographs  the  first  copies  of  his  new 
book.  The  Magic  of  Ham  Radio,  a  73  publication.  Chris 
Brown  N1AUI,  one  of  the  book's  editors,  looks  on. 

Photo  by  Dan  Tkach  WB80B0 


one.  They  say  there  is  noth- 
ing tike  it" 

As  the  van  rolls  west 
through  the  !ong  Penn* 
sylvania  night  the  chatter 
on  most  two-meter  repeat- 
ers within  range  is  of  Day- 
ton. Not  the  city,  but  the  in- 
stitution  that  has  become  a 
rite  of  spring  for  thousands 
of  hams  — the  Dayton  Ham- 
vent  ion. 

"Say,  you're  about  on  the 
edge  of  this  machine.  If  you 
drop  down  to  the  nine/one 
machine,  you  can  take  it 
clear  into  Ohio.  Have  a 
good  trip  and  I  hope  you  en- 
joy Dayton.  Maybe  Til  see 
you  there  during  the  week- 
end. Seventy-threes." 


The  Dayton  Hamvention 
has  become  the  granddad- 


dy  of  all  ham  gatherings.  In 
sheer  size,  it  is  larger  than 
many  of  the  towns  its  par- 
ticipants come  from.  And 
they  come  from  all  call 
areas  of  the  US  and 
Canada,  and  from  many 
European  and  South  Ameri- 
can countries.  They  come 
to  be  part  of  the  Dayton 
magic.  When  you  go  to 
Dayton,  you  don't  just  see 
it  you  live  it  From  the 
crowded  exhibition  halls  to 
the  spacious  10-acre  flea 
market,  from  the  business- 
like technical  forums  to  the 
freewheeling  evening  bar 
scene,  Dayton  is  ham  radio 
at  its  most  intense.  It  allows 
the  ham  total  immersion  in 
his  hobby.  For  these  three 
late  April  days,  a  ham  can 
eat  sleep,  and  drink  ham 
radio  as  he  can  at  no  other 
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time  or  place.  He's  at 
Dayton,  and  it's  another 
world- 

But  why  Dayton?  Why 
this  out-of-the-way  rather 
bland  mid-western  city?  It 
seiBms  a  long  drive  from 
anywhere,  especially  the 
population  centers  of  either 
coast.  Except  for  its  prox- 
imity to  the  R.  L.  Drake 
Company  in  nearby  Mi- 
amisburg,  it  has  no  dis- 
tinguishing features  a  ham 
would  find  significant.  Why 
then  did  over  twenty-five 
thousand  hams  make  the 
annual  pilgrimage  to  Day- 
ton this  year  in  spite  of  a 
lousy  economy,  an  energy 
shortage,  and  a  viciously 
enforced  fifty-five-mile-an- 
hour  speed  limit  on  the  na- 
tion's interstate  highway 
system?  To  answer  that 
question,  you  have  to  know 
what  Dayton  is. 

There  are  actual [y  four 
Daytons.  Each  is  distinct 
and  offers  its  own  unique 
flavor.  When  added  to- 
gether, the  whole  is  much 
greater  than  the  sum  of  the 
individual  parts. 

The  Hall 

One  Dayton  is  manufac- 
turers and  dealers.  The 
huge  Hara  Arena  is  wall  to 
wall  equipment  — the  new- 
est releases,  the  latest  gad- 
gets. Magazines,  badge- 
makers,  and  booksellers, 
too,  jammed  shoulder  to 
shoulder  in  a  delightful  pot- 


pourri   of   electronic   mad- 
ness, and  it's  all  for  sale. 

When  the  gates  open  at 
8:00  am,  the  people  who 
have  been  waiting  in  line 
for  an  hour  or  more  flow  in- 
to the  arena  with  a  ven- 
geance. Once  inside,  the 
river  of  humanity  fragments 
like  so  much  white  water  as 
each  person,  with  his  own 
velocity  and  direction, 
heads  for  the  booth  of  his 
dreams.  For  many,  Collins/ 
Rockwell  is  the  stuff  of 
dreams. 

Booth  is  not  the  right 
word  for  what  Collins/Rock- 
well has  attempted  to  con- 
struct. Environment  is  more 
accurate.  Their  potted 
plants  and  lush  carpets  pro- 
vide an  air  of  artificial  lux- 
ury amidst  the  chaos  of  the 
main  exhibition  hall.  Collins 
knows  their  clientele. 

Engineers  in  three-piece 
suits  wait  to  courteously 
answer  questions  and  pro- 
vide specifications.  They 
carefully  rationalize  to  the 
curious  why  their  new 
three-thousand-dollar  trans- 
ceiver, steeped  in  tradition, 
costs  twice  as  much  as  its 
imported  c  o  u  n  te  r  p  a  r  t  s . 
Traffic  ebbs  and  flows 
throughout  the  day  in  the 
Collins  environment.  The 
engineers  grow  tired  of  the 
same  questions,  the  inces- 
sant CW  coming  from  a 
nearby  booth,  and  the  heat. 

In  another  part  of  the 
arena,  the  Kenwood  booth, 


staffed  by  eight  Japanese 
engineers  and  countless 
factory  reps  and  salesmen, 
does  a  brisk  business.  Every 
conceivable  Kenwood  unit 
made  is  on  display.  Plans 
for  new  models  are  secretly 
divulged  as  service  gripes 
are  efficiently  attended  to. 
There  are  no  potted  plants 
at  Kenwood  — just  custom- 
ers, radios,  and  all  those 
Japanese  engineers  who 
don't  seem  to  mind  inces- 
sant CW  or  redundant  ques- 
tions and  who  always  look 
cool. 

Collins  and  Kenwood. 
America  and  lapan.  The 
parallels  extend  beyond  the 
hobby. 

The  Flea  Market 

Dayton  is  also  the  most 


legendary  electronic  ftea 
market  in  the  country, 
maybe  the  world.  Acres  of 
used  PC  boards,  vintage 
Motorolas,  surplus  scrap, 
and  nearly-new  Kenwoods. 
Peopled  by  carney  huck- 
sters, off-duty  engineers, 
forty-year  veterans,  and 
kids  in  search  of  their  first 
rig,  the  flea  market  is  the 
people's  Dayton, 

"What  can  you  do  with  a 
48-pole  relay?" 

''Who  cares?  The  price 
was  right!'' 

"It  runs  off  28  volts,  ya 
know." 

"So  ,  .  .  rll  figure  out 
something," 

For  the  bargain-hunter, 
the  Hamvention's  flea  mar- 
ket is  heaven  on  Earth. 
There    is    at    least   one   of 


Why  is  this  man  smiling?  This  is  Bob  Heit  K9EID,  who  has 
just  discovered  that  his  C B-to-1 0-meter  FM  conversions 
are  selling  like  hot  cakes.  Bob  has  authored  several  articles 
for  73. 
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Lunch  at  the  flea  market  is  a  spartan  affair. 


The  medium  is  the  message. 


Getting  there  is  half  the  fun  — and  expense. 


everything  in  that  ten-acre 
communications  cornu- 
copia. Perhaps  the  only 
item  not  for  sale  was  one 
huckster's  personal  supply 
of  Coors,  cases  of  which 
were  stacked  a  dozen  high 
atop  his  van  and  guyed  like 
a  Rohn  tower. 

Don't  plan  to  see  the  flea 
market  in  an  afternoon  — a 
day  and  a  half  is  more  like 
it.  If  you're  conducting  a 
serious  search  for  some- 
thing, you'd  do  well  to  carry 
along  a  notebook  so  you 
can  remember  just  where 
you  saw  that  mint  Gonset 
Communicator  or  Viking 
Thunderbolt. 

Comparing  prices  is  fun, 
too.  You'll  see  an  amazing 
value  on  a  one-of-a-kind 
item  only  to  walk  ten  paces 
and  find  the  same  gizmo  $5 
cheaper.  That  is  the  flea 
market 

There  was  a  guy  who  had 
five  SB-lOls.  Five.  How  he 


ever  accumulated  that 
many  he  would  not  say.  A 
good-looking  pair  of  Drake 
twins  went  for  $900.  Some 
nut  dressed  as  an  Arabian 
oil  sheik,  scimitar  in  hand, 
drove  a  hard  bargain  as  he 
dickered  over  price  through 
his  Budweiser-equipped  in- 
terpreter. One  made  as 
much  sense  as  the  other 

The  master  of  under- 
statement was  the  guy  who 
was  trying  to  unload  a 
rusted-out  military-surplus 
transceiver  that  had  been 
air-dropped  without  a 
chute.  His  attached  card- 
board tag  read  ''$5  — Needs 
some  work." 

The  flea  market  is  an 
electronic  junkyard  and  a 
living  history  of  ham  radio: 
For  some,  memory  lane;  for 
others,  the  sideshow  at  Day- 
ton's three-ring  circus, 

A  Sunday  Forum 

Another     Dayton     is 


forums  — this  year,  thirty  in 
all.  Everything  from  QRP 
operation  to  OSCAR,  extra- 
terrestrial radio  signals  to 
Earth-based  malicious  in- 
terference. Contests,  ATV, 
the  FCC,  VHF,  DX,  Westlink, 
and  WARC.  At  Dayton, 
there  is  a  forum  for 
everyone,  a  quiet  respite  in 
a  hectic  day.  A  classroom 
experience  for  those  long 
out  of  school  or  a  chance  to 
ask  questions  and  get  an- 
swers from  someone  youVe 
only  read  about. 

John  Johnston  is  in  the 
hot  seat  today.  As  Chief  of 
the  Personal  Radio  Branch 
of  the  Federal  Communica- 
tions Commission,  he  has 
come  to  the  Dayton  Ham- 
vention  to  conduct  a 
forum.  The  subject  of  his 
forum  is,  simply,  "The 
FCC/'  Meeting  room  num- 
ber one  is  filled  with  the 
curious  and  the  angry  when 
he  arrives.  The  govern- 
ment's adversary  relation- 
ship with  the  ham  is  ob- 
vious as  he  fields  questions 
like  a  middleweight  fending 
off  jabs  to  the  head. 

"Why  don't  you  guys 
give  tests  at  hamfests 
anymore  like  you  used  to? 
What  are  we  paying  our 
taxes  for,  anyhow?" 

"Who  the  hell  thought  up 
the  newcallsign  assignment 
system?  And  why?" 

The  questions  keep  com- 
ing as  John  Johnston  bobs 
and  weaves  his  way  through 
the    forum    offering    hope 


here,  rationalizing  Commis- 
sion actions  there.  Always 
on  the  defensive,  he  does 
his  best  to  pacify  the  crowd. 
He  has  come  to  Dayton  as  a 
representative  of  the  fed- 
eral  government.  This  is  a 
particularly  bad  weekend 
to  be  placed  in  that  role. 
Three  days  earlier,  other 
representatives  of  the  fed- 
eral government  had  failed 
in  their  attempt  to  rescue 
the  American  hostages  in 
Iran  and  had  given  an  inter- 
national display  of 
technical  incompetence. 

The  hams  at  John  John- 
ston's forum  are  tired  of  the 
stalemate  in  Iran,  of  bu- 
reaucratic incompetence, 
of  the  federal  government. 
This  weekend  John  John- 
ston is  a  victim  of  bad  tim- 
ing. 

People  abruptly  rise  and 
leave  throughout  John 
Johnston's  forum  once  they 
have  their  say.  Having  the 
bureaucracy's  ear,  one  on 
one,  for  a  few  moments, 
seems  to  satisfy  them.  As 
they  leave,  others  hurry  to 
take  their  places,  hoping 
there  is  still  time  to  air  their 
pet  peeves.  A  microphone 
circulates  thrbugh  the 
crowd  and  verbose  hams 
have  no  trouble  verbalizing 
their  feelings. 

^'What  is  the  FCC  going 
to  do  about  these  damn  re- 
peater-jammers? There  is  a 
guy  in  my  town  we'll  deliver 
to  you  in  a  basket  if  you'll 
put  him  away  for  awhile. 
Why    haven't    you    people 
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The  Coors  tower  slightly  askew,  but  operational  on  all      One  of  several  exhibition  areas  within  the  huge  Hara 
bands.  Arena. 


done  anything  about  this 
mess?" 

"Why  are  the  questions 
on  your  exams  so  confus- 
ing? Some  sound  as  if  they 
are  written  by  PhDs." 

After  two  hours,  lohn 
Johnston  has  had  enough. 
He  says  there  is  only  time 
for  a  few  more  questions. 
There  are  many  more  hands 
up  in  the  air  and  many  more 
questions  wanting  answers. 
Good-naturedly,  he  carries 
on  through  the  long  after- 
noon .  .  .  bobbing  and 
weaving  .  .  ,  bringing  the 
bureaucracy  to  the  people, 

Kansas  City  DXers 

Finally,  Dayton  is  people. 
When  the  arena  doors  close 
for  the  evening,  the  bars 
and  restaurants  come  alive. 
Manufacturer  and  club  hos- 
pitality suites  are  busy 
every  evening.  On  Friday 
night,  an  FM  Bash;  on  Satur- 
day, a  banquet  with  two 
thousand  guests.  People  are 
a  major  part  of  the  Dayton 
experience. 

The  Kansas  City  DXers 
are  hard-core.  Their  hospi- 
lality  suite  on  the  fifth  floor 
of  the  Downtown  Stouffers 
has  been  buzzing  with  ac- 
tivity since  the  door  opened 
at  6:00  pm.  Now,  well  past 
11:00,  it  is  still  crowded 
with  people  three  deep  at 
the  cash  bar 

"Hey,  who  wants  to  take 
the  CW  QRM  test?  It's  a  real 
bear.  C'mon,  you  guys;  it'll 
separate  the  men  from  the 
boys.  Twelve  different  DX 


calls  in  fifteen  seconds  in 
heavy  QRM.  Let's  do  it!" 

Other  guests  in  the  suite 
stir  self-consciously  as 
three  teenagers  cautiously 
approach  the  corner  of  the 
large  table  where  a  cassette 
recorder  waits, 

''We'd  like  to  take  it" 

'"Well,  welL  Alright  boys. 
Sit  right  down.  Here  are  the 
rules.  You  get  one  shot  and 
one  shot  only.  Write  your 
calls  on  top  of  your  paper 
and  get  ready." 

The  suite  grows  silent  as 
the  young  ops  try  to  get 
comfortable,  try  to  calm 
down.  The  tape  begins  and 
fills  the  room  with  a  deafen- 
ing hash  of  CW.  Bent  over 
their  copy  pads,  the  boys 
try  to  look  serious,  though 
their  furtive  glances  at  one 
another  telegraph  the  hope- 
lessness of  their  situation 
throughout  the  room.  The 
tape  ends.  The  test  is  over. 

"Let's  see  how  you  did 
No,  no,  there's  one,  no,  no, 
Weil,  one  out  of  twelve. 
Not  bad/' 

The  others  did  not  get 
any. 

"Not  exactly  a  chann- 
pionship  score.  But  come 
back  and  try  next  year 
We'll  be  here.  We're  always 
here," 

The  young  op  who  man- 
aged to  pull  one  DX  call  out 
of  the  mess  on  the  tape 
watches  as  his  name  and 
score  are  duly  recorded  on 
the  score  sheet  tacked  to 
the  wall.  Proud  of  his 
achievement,  he  lingers  for 


Oil  for  technology!  The  sheik  and  his  interpreter  drive  a 
hard  bargain  in  the  ilea  market 


a  moment  before  shuffling 
out  the  door  and  back  to  his 
parents'  room, 

"Okay,  okay.  Who  wants 
to  see  the  slides  of  the  VPl 
expedition?  Or  how  about 
the  Monster  Quad  slides? 
We  haven't  seen  them  late- 
ly Come  on,  you  people, 
it's  early.  Hey,  get  those 
VPl  slides  loaded  Boy, 
what  a  trip  that  was!  Even 
got  an  OSCAR  QSO  from 


*/ 


The  bar  is  busy  again  and 
the  crowd  jostles  for  posi- 
tion as  the  slide  projector  is 
readied  for  the  Nth  time. 
The  first  slide  hits  the 
screen  in  the  beautiful  tur- 
quoise and  blue  hues  of  the 
Caribbean. 

"Now  this  sandy  spit  of 
earth  is  one  of  the  rare  ones, 
VPl 'land.  You  can  see  our 
20-meter  beam  behind  that 
palm  on  the  left  of  the  grass 


hut.  Quite  a  shack,  huh?  We 
were  lucky  it  didn't  rain. 
Getting  that  antenna  up 
was  something  else.  Had  to 
use  bamboo  mast  for  the 
thing,  but  it  worked  like  a 
charm.  Amazing  what  you 
can  do  with  some  spit  and 
coax.  Next  slide!" 

The  slides  click  on;  in  the 
darkened  hospitality  suite, 
the  tinkle  of  ice-filled  glass- 
es is  a  soothing  counter- 
point to  the  hosf  s  staccato 
monologue.  The  Kansas 
City  DXers  like  what  they 
do.  They  are  hard-core. 

All  of  this  is  Dayton.  And 
more.  Eight  free  bus  lines 
operated  by  the  Hamven- 
tion  running  throughout  the 
city  for  those  needing  trans- 
portation. For  three  days, 
the  busiest  repeater  in  the 
country,  the  largest  one-day 
CPR  course  ever  given. 
Awards  for  "Ham  Of  The 
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Year'^  and  ''Special 
Achievement''  won  by  Cali- 
fornians;  hot  dogs,  beer,  too 
few  hotel  rooms,  too  many 
exhibitors  on  the  waiting 
list 

Why  the  Dayton  Ham- 
vention  has  become  pop- 
ular is  a  bit  of  a  mystery  to 
current  Hamvention  orga- 
nizers. They  do  concede 
that  being  the  first  major 
ham  convention  each 
spring  is  a  factor  in  their 


success. 

The  Dayton  Amateur 
Radio  Association  is  not 
mystified  by  the  running  of 
the  Hamvention,  though. 
This  totally  volunteer 
group,  with  minimal  sup- 
port from  their  city,  man- 
ages to  stage  a  most  profes- 
ional  convention,  the  scale 
of  which  would  give  pause 
to  many  larger  organ iza~ 
tions. 

The    1980    Hamvention 


Ftotsam  and  jetsam:  electronic  and  otherwise. 


staff  was  headed  by  Gen- 
eral Chairman  Noel  Mc- 
Keown  WB8QQC.  Mc- 
Keown  is  a  fortyish  prac- 
ticing attorney  from  Xenia, 
Ohio,  with  a  flair  for  orga- 
nization and  a  sense  of 
humor.  The  squeaky  toy 
duck  he  has  attached  to  his 
HT  antenna  makes  him 
easy  to  spot  in  a  crowd.  He 
was  the  first  ham  back  on 
the  local  two-meter  repeat- 
er after  the  disastrous  tor- 
nado which  leveled  much 
of  his  home  town,  and  now 
he  maintains  his  cool 
despite  being  in  his  first 
year  as  Chairman.  Reluc- 
tant to  delegate  authority, 
he  places  himself  at  the 
center  of  the  organizational 
maelstrom.  While  acces- 
sible to  all  of  his  people,  he 
is  firm  in  his  resolve  to 
maintain  decision-making 
tiontrol  and  responsibility. 
His  HT  is  never  quiet  as  he 
strolls  through  the  arena 
like  a  general  on  the  battle- 
field—more tables  are 
needed  here;  there  is  a 
power  failure  there.  All 
problems  find  rapid  solu- 
tions in  Noel  McKeown's 
Hamvention. 

Self-effacing,  he  charac- 
terizes his  role  as  merely 
that  of  a  shoulder  to  cry  on. 
In  a  sense,  he  is  right,  for  he 
does  not  work  alone.  Thirty- 
two  people  are  listed  in  the 
official  program  as  staff 
and  hundreds  more  have 
contributed  time  and  ef- 
fort. 

Hamvention  planning  be- 
gins in  May  each  year.  Con- 
sequently, twelve  months 
are  taken  up  with  organiza- 
tional work.  Endless  rounds 
of  meetings,  critiques,  and 
strategy  sessions  run 
throughout  fall  and  winter. 
For  the  Dayton  Amateur 
Radio  Association,  the  ef- 
fort pays  off. 

This  year  the  Hamven- 
tion had  close  to  twenty 
thousand  gate  customers  at 
six  dollars  a  head  and  more 
than  six  thousand  pre-reg- 
istered  ones.  Almost  two 
hundred  exhibitors  in  the 
main  arena  paid  $180  for 


each  booth  space.  In  addi- 
tion, hundreds  of  flea-mar- 
keters bought  spaCe  for  the 
weekend  at  thirteen  dollars 
a  spot.  The  Saturday  eve- 
ning banquet,  a  tradition 
for  many  conventioners, 
was  aselloutwith  two  thou- 
sand in  attendance. 

If  the  Association's  com- 
munication van  is  any  in- 
dication  of  the  profitability 
of  running  the  Hamvention, 
the  return  is  worth  the  trou- 
ble. Their  Drake-equipped 
30-foot  motor  home  ts  an 
impressive  sight. 

The  Dayton  Hamvention 
is  profitable  for  the  ex- 
hibitors, too.  One  large 
dealer  has  reported  six-fig- 
ure business  over  the  Day- 
ton weekend,  and  smaller 
operations  making  badges, 
selling  books,  and  hawking 
electronic  kits  show  up  year 
after  year  along  with  the 
ever-efficient  State  of  Ohio 
tax  agents. 

What  the  future  holds  in 
store  for  the  Dayton  Ham- 
vention is  on  the  minds  of 
the  organizers.  The  declin- 
ing economy  and  tight 
money  situation  does  not 
bode  well  for  expensive 
equipment-oriented  hob- 
bies like  ham  radio. 
Whether  the  Dayton  Ham- 
vention will  continue  to 
grow  in  size,  as  it  has  for  the 
past  five  years,  is  difficult 
to  say.  There  were  indica- 
tions that  busines^s  had 
slowed  this  year  in  compar- 
ison to  last.  As  the  economy 
goes  from  bad  to  worse, 
tough  times  may  be  ahead 
for  the  Dayton  Hamven- 
tion, 

For  the  present,  the 
Dayton  Hamvention  rolls 
on  as  the  biggest  and  most 
successful  ham  gathering  in 
the  country.  One  can  only 
hope  that  as  inflation  chips 
away  at  the  non-essentials 
that  make  life  worth  living, 
people  will  be  reluctant  to 
let  go  of  what  they  hold 
dear:  opening  day  at  the 
ballpark,  fishing  season,  the 
Dayton  Hamvention.  After 
all,  rites  of  spring  should  die 


34     73  Magazine  •  July,  1980 
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THIS  MONTH 
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CALL  TOLL-FREE 
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L  B.  Cebik  W4RNL 
5105  Hoiston  Hiik  Rodid 
KnoKville  TN  37914 


One  Step  at  a  Time: 
Designing  Your  Own  Ham  Gear 

—  part  II 


In  Part  I  of  this  article,  I 
covered  the  first  three 
parts  of  a  seven-part  step- 
by-step  process,  taking  us 
from  design  to  building  and 
testing.  Here  are  the  other 
four  parts. 

Parts  Acquisition 

Acquiring  parts  for  the 
project  may  be  the  most 
frustrating  stage  in  the  en- 
tire design  process.  Part  of 
the  problenn  stems  from  the 
variety  of  components  now 
available.  Not  too  long  ago, 
say  about  twenty  years,  we 
could  build  what  we  want- 
ed from  coils,  capacitors, 
resistors,  tubes,  sockets, 
transformers,  wire^  and 
jacks.  Plus  a  cabinet,  neces- 
sitated by  the  advent  of 
television.  Thousands  of 
transistor  types  and  a  grow- 
ing number  of  IC  types  now 
make  it  impossible  for  one 
dealer  to  carry  everything. 
Handling  costs  have  risen 
so  that  locally-available 
parts  in  blister  packaging 
are  expensive.  Fewer  mail- 
order houses  wish  to  fool 
with  open  bins  of  resistors 
or  with  a  small  order.  Fortu- 
nately, the  situation  seems 
to  be  improving  fpr  many 
kinds  of  parts,  and  a  few  in- 
dividuals have  begun  to 
specialize  in  parts  for  rf.  If 
only  hams  had  not  decided 
to  build  more  than  just 
transmitters  and  receivers; 
now  they  insist  on  keyers, 
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frequency  counters  and 
readouts^  synthesized  vfos, 
and  even  computers.  Little 
wonder  parts  dealers  can- 
not keep  up. 

Parts  ordering  will  in- 
volve several  orders  to  dif- 
ferent houses.  It  is  useful  to 
try  to  be  as  complete  as 
possible  in  the  initial  order, 
since  many  houses  have  a 
minimum  order.  Of  course, 
it  is  inevitable  that  you  will 
forget  to  order  one  small, 
but  crucial,  part  available 
only  from  a  company  with 
a  $20  minimum,  but  then 
what  better  time  to  stock 
up  on  everything  for  the 
next  project? 

It  is  possible  to  divide 
parts  into  three  types: 
crucial,  needed,  and  desir- 
able. Crucial  p^rts  are  those 
without  which  an  entire  cir- 
cuit may  need  to  be  re- 
placed with  another.  The  in- 
ability to  obtain  a  special 
power  transistor  may  re- 
quire rethinking  the  entire 
set  of  amplifier  stages.  The 
unavailability  of  a  specified 
power  transformer  may  re^ 
quire  you  to  redesign  the 
whole  power  supply,  e.g.,  to 
shift  from  a  bridge  rectifier 
circuit  to  a  full-wave  cen- 
ter-tap circuit. 

Needed  parts  are  those 
whose  absence  may  require 
some  circuit  or  construc- 
tion modifications.  Chang- 
ing   from    toroids    to    slug- 


tuned  coils  may  require  giv- 
ing thought  to  shielding  and 
the  consequences  of  lower 
Q. 

Desirable  parts  are  those 
which,  in  your  design  and 
with  respect  to  your  objec- 
tives, may  have  adequate, 
easily-available  substitutes 
which  will  do  the  job  just 
about  as  well.  A  vfo  with  sil- 
ver-mica capacitors  rather 
than  polystyrene  ones  will 
work  satisfactorily  in  some 
units  (not  subject  to  great 
temperature  changes). 

The  point  in  making 
these  distinctions  is  to 
determine  the  order  in 
which  you  acquire  parts.  To 
receive  all  the  desirable 
parts  for  a  circuit  and  to  fail 
to  obtain  the  crucial  one 
amounts  to  filling  the  parts 
bins  of  your  shack  for  use  in 
another  circuit. 

Besides  acquinng  parts  in 
the  priority  of  crucial  first 
and  desirable  last,  you 
should  buy  in  two  steps. 
First,  purchase  all  the  major 
components.  Then  think 
about  matters  such  as 
chassis  and  cabinet.  To 
discover  that  your  trans- 
former and  circuit  board  re- 
quire a  4''x  5"x  6K  "  cabinet 
when  you  have  just  bought 
a  4'\  5''x  6''  cabinet  only 
adds  a  spare  aluminum 
case  to  all  those  extra  parts 


you  just  put  in  the  junk  box. 
If  possible,  put  off  buying 
chassis  and  case  until  after 
the  next  stage  (planning  the 
layout);  Then  you  will  be 
sure  that  everything  will  fit. 
(But  do  not  feel  bad  about 
violating  this  advice;  nearly 
everyone  does.  I  have  three 
or  four  small  boxes  and 
cabinets  awaiting  projects 
designed  just  to  fiJI  them 
up.) 

Layout  Planning 

Many  builders  follow  the 
rule  of  breadboarding  all 
circuits  before  building  a 
final  version  of  a  piece  of 
equipment.  If  you  are  one 
of  these  persons,  then  you 
will  want  to  jump  ahead  to 
the  stages  of  building  and 
testing  before  working 
through  this  one,  even 
though  some  of  the  general 
points  here  can  ease  po- 
tential problems  in  bread- 
boarding.  Modern  con- 
struction techniques  permit 
many  types  of  equipment 
to  be  bread  boarded  and 
built  simultaneously.  Using 
a  pert  board  or  circuit  board 
as  a  sub-chassis  means  that 
the  builder  can  perfect 
parts  of  a  total  unit  one  at  a 
time  and  then  —  if  the 
breadboarding  method  is 
also  a  sound  building 
method  — simply  install  the 
working  subunits  into  the 
overall  case.  Whatever 
your    particular    building 


technique,  giving  plenty  of 
thought  as  well   as  pencil 
and  paper  to  planning  the 
physical    layout    of    your 
equipment    will    ease    the 
construction  process- 
There  is  no  one  best  way 
to  build  equipment  for  one- 
self. Our  skills  vary.  Some 
enjoy    metal   work,   others 
want  to  minimize  it;  some 
enjoy  the  finishing  process 
of  paint  and  decals,  others 
use  blank  panels;  some  love 
to  make  up  circuit  boards, 
others    prefer    perfboard 
techniques  or  the  use  of  ter- 
minal  strips.  And,   in  fact, 
there  is  no  set  way  for  the 
actual  construction  process 
to  proceed.  Therefore,  with 
attention  to  some  cautions 
given  below  in  the  section 
on    building,    choose    the 
type  of  construction  which 
you    can   do   best.    Just  as 
building  a  piece  of  equip- 
ment increases  our  knowl- 
edge of   electronics,    how- 
ever, building  also  can  in- 
crease our  building   skills; 
do  not  hesitate  to  try  a  new 
technique.    As    a    hedge 
against    messing    up    your 
project,    you    might    first 
experiment  with  the  tech- 
nique on  a  small  project  in 
order    to    learn    the    basic 
skills  and  discover  the  main 
pitfalls.    But    if    you    have 
never    etched    a    circuit 
board    or    bent    your    own 
chassis  or  wound  your  own 
coils,  acquiring  skills  such 
as  these  can  add  to  your 
building    and   designing 
skills   by  opening  up   new 
possibilities.    Construction 
of   a   piece   of  equipment 
should  not  be  outside  your 
abilities   just   because   the 
mechanical    work    is    dif- 
ficult.   Besides,   there  may 
be  hams  in  your  area  who 
can  help  you  fearn  or  who 
may  do  the  work  expertly 
for  you.  Trading  skills  is  an 
old    and    honored    ham 
custom. 

Before  you  perform  the 
first  mechanical  task,  work 
through  the  placement  of 
the  parts.  There  are  two 
levels  to  this  planning  task: 
circuitry  and  cabinetry. 


Circuitry  and  the  inter- 
connection of  circuitry  re- 
quires attention  to  the 
placement  of  parts  and 
leads  on  each  subassembly, 
whether  that  be  a  tube 
socket,  terminal  strip,  cir- 
cuit or  perfboard,  or  a  chas- 
sis. The  use  of  subassem- 
blies on  boards  is  recom- 
mended wherever  possible 
because  it  will  permit  inde- 
pendent testing  of  the  cir- 
cuits involved,  replacement 
of  a  small  part  of  the  proj- 
ect in  case  of  a  major  snafu, 
and  easier  maintenance 
after  the  unit  is  complete. 
In  laying  out  parts  of  the 
circuits,  pay  special  atten- 
tion to  the  following  items: 

1.  Signal  paths:  Are  they 
as  short  and  direct  as  possi- 
ble? Are  input  and  output 
leads  isolated  as  much  as 
possible?  Are  there  minimal 
crossovers? 

2.  Components:  Are  they 
going  to  be  securely  fas- 
tened? Will  they  interact 
(e.g.,  are  coils  — except  for 
toroids  — at  90-degree  an- 
gles to  each  other  or  shield- 
ed)? Will  they  all  fit? 

3.  Dc  paths:  Are  they 
neatly  routed?  If  wire,  are 
they  bundled  into  cables?  If 
PC  board  or  perfboard,  do 
the  runs  avoid  capacitive 
coupling  to  signal  paths? 

4.  Switches  and  controls: 
Are  leads  short  unless  they 
carry  only  dc?  Is  necessary 
shielding  planned  for? 

5.  Crossovers:  Do  circuit 
paths  cross  over  (either  on 
one  side  of  a  board  or  on  al- 
ternate sides)  in  ways  to 
create  undesired  coupling? 
Are  connecting  cables  be- 
tween boards  isolated  with 
respect  to  dc  and  signal? 
Are  subunits  isolated  either 
by  position  or  shielding? 

Cabinetry  includes  not 
just  the  overall  case  of  the 
unit,  but  chassis  and  other 
substructure  consider- 
ations which  go  into  mak- 
ing up  a  total  unit  as  welL 
Among  the  things  you 
should  think  about  are  the 
following: 

1.    Power    supplies:    Are 


they  positioned  for  ade- 
quate mechanical  support 
of  transformers  and 
chokes?  Is  ac  isolated  from 
lines  into  which  hum  might 
be  coupled? 

2.  Major  parts  place- 
ment: Is  the  size  and  weight 
distribution  well  balanced 
for  mechanical  support  and 
operating  ease?  Is  there  suf- 
ficient room  around  these 
major  parts  for  associated 
circuitry,  shielding  (where 
needed),  and  mechanical 
supports? 

3.  Mechanical  supports: 
Are  dials,  vfos,  and  other 
units  with  movable  elec- 
tronics or  mechanics  ade- 
quately supported  for 
stable,  unbreakable  opera- 
tion? Will  shafts  or  mount- 
ing brackets  of  controls  or 
subunits  interfere  with 
other  subunits  of  the  equip- 
ment? 

4.  Maintenance:  Are  sub- 
units  mounted  so  that  they 
are  easily  removed  for 
maintenance?  Are  test 
points  accessible  for  meter- 
ing? Are  parts  mounted  to 
the  main  frame  or  chassis 
accessible  for  replace- 
ment? 

5.  Controls  and  jacks:  Are 
controls  placed  for  ease  of 
operation  without  con- 
fusion? Are  jacks  for  input 
and  output  conveniently 
placed?  Are  fuses  and  line 
cords  accessible  without 
interference  to  operation? 

The  last  set  of  questions, 
concerning  the  use  of 
pan  el- mounted  controls 
and  jacks,  should  open  the 
builder  to  new  ideas.  Most 
builders  try  to  emulate 
commercial  construction, 
even  to  the  point  of  putting 
the  same  items  on  the  front 
and  rear  panels.  Remem- 
ber, however,  that  this 
piece  of  equipment  is  being 
custom-built  by  you  for 
you.  That  means  that  you 
have  freedom  to  choose 
just  where  each  control, 
jack,  fuse,  or  cord  will  go.  If 
you  are  building  a  CW 
transmitter,  there  is  no 
general  good  reason  for 
putting  the  key  jack  on  the 


rear  panel,  even  though 
almost  every  commercial 
transceiver  and  transmitter 
has  it  there.  Where  you 
place  it  should  depend 
upon  what  you  need  from 
the  equipment  by  way  of 
operating  ease,  conve- 
nience, and  design  neces- 
sity. In  principle,  there  is  no 
reason  not  to  use  the  top 
and  sides  of  the  unit,  as  well 
as  the  front  and  rear,  for 
controls  and  jacks.  The 
decision  whether  or  not  to 
use  a  surface  is  determined 
by  your  objectives,  circuit 
constraints  (e.g.,  high- 
impedance  rf  leads),  and 
mechanical  constraints 
(e.g.,  a  box  having  only 
independent  front  and  rear 
panels).. 

Consideration  of  the 
unit's  panels  brings  up  an- 
other matter.  Earlier,  we 
mentioned  that  you  might 
want  to  review  your  objec- 
tives throughout  the  design 
process.  Now,  before  get- 
ting  to  the  stage  of  actually 
building  the  equipment,  is  a 
good  time  to  perform  the 
review.  In  your  design  of 
circuit  blocks  and  in  your 
research  and  select-ion  of 
circuits,  you  may  well  have 
unconsciously  changed 
some  of  the  objectives 
through  your  decisions.  In 
laying  out  the  parts,  you  are 
made  aware  of  most  of  the 
elements  of  operational 
ease  of  the  equipment  If 
these  thoughts  are  not 
among  your  objectives,  you 
should  add  them  now,  after 
thinking  through  carefully 
what  you  want  in  this 
department.  After  all,  you 
expect  to  operate  with  the 
equipment  for  a  far  longer 
period  than  it  will  have 
taken  to  design  and  build  it. 

Circuit  Interaction: 
Shielding  and  Isolation 

Although  many  of  the 
points  to  be  made  about 
shielding  and  circuit  isola- 
tion have  been  mentioned 
in  the  course  of  these 
design  hints,  it  may  pay  to 
look  at  the  subject  as  a 
whole.  Planning  the  layout 
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Fig.  6.  rh/s  figure  illustrates  thinking  about  the  output  circuit  of  atypical  power  amplifier 
circuit  as  a  collection  of  filters.  FLI  consists  of  C3,  C4,  and  RFC1,  which  separate  the  dc 
andrf.  FL2  and  FL3  also  separate  dcar\d  rf,  sending  the  latter  to  the  chassis  ground.  C2  is  a 
feedthfough  capacitor,  used  where  dc  enters  the  amplifier  enclosure.  FL4,  consisting  of 
C5,  has  a  similar  function  for  the  plate  voltage.  FL5,  consisting  of  C6,  LI,  and  C7,  is  a  pi- 
network  which  passes  rf  energy  at  the  frequency  to  which  it  is  tuned  and  attenuates 
energy  at  all  other  frequencies,  including  harmonics  and  spurious  frequencies.  FL6, 
RFC2,  is  a  back-up  filter:  Should  C4  break  down  and  permit  dc  to  the  output,  RFC2  will 
route  it  to  ground  and  blow  a  fuse  rather  than  let  it  appear  at  the  antenna  where  it  might 
pose  a  danger  to  the  operator  or  bystanders.  It  is  not  only  possible,  but  also  useful  to 
think  of  most  circuits  and  circuit  elements  as  filters  which  separate  energy  into  two  or 
more  paths.  Such  analysis  makes  us  aware  of  the  fact  that  each  type  of  energy  [dc,  ac,  at 
rf,  etc)  must  have  a  complete  path,  and  that  good  design  has  a  proper  route  for  each  type 
of  energy  at  every  point  in  a  circuit.  For  example,  bypassing  energy  to  ground  is  a  proper 
route  for  af  and  rf  energy  which  we  do  not  want  at  some  point  in  a  circuit. 


of  parts  provides  an  excel- 
lent opportunitv  to  forecast 
all  the  possible  difficulties 
you  might  encounter  from 
circuit  interaction. 

The  most  common  type 
of  equ  ipment  to  suffer  from 
unwanted  circuit  inter- 
action is  rf  gear,  either 
transmitters  or  receivers. 
Station  accessories  also 
come  into  play  since  they 
might  have  to  work  in  an 
environment  of  stray  rf 
fields  or  rf  energy  carried  to 
the  unit  by  power  or  inter- 
connecting lines.  However, 
almost  any  type  of  equip- 
ment— audio,  digital,  test, 
etc.  —  can  suffer  from  im- 
proper energy  transfer. 
Therefore,  the  following  list 
of  places  to  think  about 
may  help  you  predict  and 
take  preventive  action 
against  trouble  spots. 

1,  Power  entry-  Look  out 
for  possible  line  surges,  rf 
on  the  power  lines,  voltage 
spikes,  etc.  Any  of  these 
items  can  kill  solid-state  de- 
vices or  interrupt  proper 
operation.  Bypassing,  volt- 
age   limitation,    and    other 


usual  handbook-type  pre- 
ventatives  should  be  em- 
ployed. 

2.  Dc  lines:  Check  for 
possible  signal  coupling, 
whether  rf,  af,  or  digital. 
Separating  lines  is  effective 
for  some  troubles.  Exten- 
sive bypassing  can  avoid 
other  problems.  In  digital 
gear,  there  may  be  simul- 
taneous pulsing  on  several 
devices  which  pulls  a  heavy 
current  load,  thereby  re- 
ducing the  supply  voltage 
to  individual  devices  for  an 
instant.  This  may  cause  a 
device  to  operate  errat- 
ically. 

3.  Parts  placement:  Look 
for  parts  interaction  due  to 
placement  and  positioning. 
Capacitive  coupling  should 
be  suspected  everywhere 
until  you  are  satisfied  that  it 
is  minimal.  Inter-coil  cou- 
pling possibilities  should 
arouse  your  suspicions.  Ad- 
ditional  coupling  in 
switches  is  another  suspect. 

4.  Shield  placement:  Be 
sure  that  your  shielding  ef- 
forts are  adequate  to  the 
needs.    LJsing    additional 


screws,  adding  tops  to  en- 
closures, being  sure  shields 
extend  beyond  the  edges  of 
components  they  shield, 
making  sure  cables  have 
good  chassis  grounds  for 
their  shields  — these  points 
should  all  be  remembered, 
as  well  as  others  which 
handbooks  can  provide  in 
detail. 

5.  Electronic  isolation: 
Check  all  filter  chokes  and 
bypass  capacitors  to  see 
that  they  are  where  they 
should  be  and  that  they  are 
of  the  proper  value.  Cou- 
pling capacitors  associated 
with  rf  chokes  and  bypass 
capacitors,  as  in  Fig.  6,  form 
a  type  of  filter.  A  filter  may 
be  defined  as  any  device 
which  separates  energy  into 
two  or  more  paths.  If  the 
coupling  capacitor,  say  in  a 
power  amplifier,  is  too 
small,  rf  will  be  forced  into 
the  dc  lines.  If  the  choke  or 
bypass  tapacitors  are  of  the 
wrong  values,  they  will  aid 
rf  in  reaching  the  power 
supply.  From  there,  rf  can 
travel  to  everywhere  else 
that  you  do  not  want  it.  Use 


feedthrough  capacitors  for 
running  power  into  any  en- 
closed subunit.  Add  further 
filtering  if  you  think  rf 
might  be  a  problem.  Check 
each  circuit  for  each  stage 
to  be  sure  that  all  filtering 
(and  this  includes  things  as 
simple  as  tuned  circuits)  is 
adequate.  The  fist  of  elec- 
tronic isolation  techniques 
is  far  longer  than  this  note 
can  give  a  hint  of.  The  key 
thought  is  this:  Be  thor- 
ough! Every  problem  you 
anticipate  in  advance  is  one 
less  problem  you  will  face 
later  and  one  less  circuit  to 
be  needlessly  torn  apart 
after  you  build  it. 

Building  and  Testing  — 
One  Stage  At  A  Time^ 
Cumulatively 

Building  your  well-de- 
signed  piece  of  equipment 
is  not  just  a  matter  of  good 
construction  practice. 
Certainly,  you  should  al- 
ways adhere  to  the  prac- 
tices which  the  handbooks 
and  various  articles  show. 
Practicing  the  skills  of 
mounting  components,  sol- 
dering, cabling  dc  leads, 
and  the  like  should  be  part 
of  every  proiect.  They  will 
vary  in  part  with  the  type  of 
construction  that  you 
choose.  The  reason  these 
practices  will  not  be  re- 
viewed here  is  that  you 
should  have  thought 
through  them  in  the  preced- 
ing stage  of  selecting  cir- 
cuits, acquiring  parts,  and 
planning  your  layout. 

The  actual  process  of 
building  is  one  of  putting 
these  practices  to  use  in  a 
way  that  will  best  ensure 
that  your  unit  will  function 
as  d^ired.  This  happens  for 
the  home  builder  only  if  he 
combines  building  and  test- 
ing and  takes  one  stage  at  a 
time.  Remember  that  your 
project  is  not  a  kit,  engi- 
neered to  be  repeated  in 
the  home.  Kit  manufac- 
turers can  have  you  work 
on  widely  separate  subunits 
of  the  kit  at  the  same  time 
because  they  have  made 
the  unit  work  a  number  of 
times  already.  For  you,  the 
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home  builder,  this  is  the 
first  time.  Therefore,  to  be 
sure  that  every  subuntt  will 
contribute  to  the  whole  in  a 
way  to  meet  your  design 
specifications,  you  must 
bujtd  and  test  them  as  you 
go  along. 

Besides,  it  is  much  easier 
this  way.  One  reason  for 
suggesting  earlier  that  you 
build  in  terms  of  subunits 
was  to  permit  you  easily  to 
accomplish  this  step-by- 
step  procedure.  A  good  way 
to  think  of  the  building  and 
testing  procedure  is  to  call 
it  ''circuit  adjustment."  You 
will  be  combining  your  cir- 
cuit parts  in  order  to  make  a 
circuit  work.  Notice  that 
you  will  not  be  building  and 
then  seeing  if  the  unit 
works.  Instead,  you  are  go- 
ing to  do  what  you  must  to 
make  it  work.  Often  we 
think  of  adjustment  as 
changing  the  setting  of  a 
potentiometer,  a  variable 
capacitor,  or  a  slug-tuned 
coil.  But,  every  change 
made  in  the  value  of  a  bias 
resistor  — even  if  it  means 
taking  out  a  fixed-value 
part  and  putting  in  an- 
other—is also  a  circuit  ad- 
justment. 

Among  the  other  replace- 
ment adjustments  you  may 
have  to  make  are  these: 
replacing  an  active  device 
with  one  having  higher/low- 
er gain,  adding  chokes  and 
bypasses,  rerouting  leads, 
rewinding  coils,  replacing 
capacitance-division  net- 
works, changing  resistor 
and/or  capacitor  values  in 
timing  circuits,  altering  sup- 
ply  voltages,  revising 
ground  paths.  And  these  are 
only  a  few  of  the  possibil- 
ities. Luckily,  you  will  have 
to  consider  only  a  few  of 
these  possibilities  for  any 
one  stage  that  you  build 
and  test.  If  you  have 
thought  through  the  earlier 
stages  of  design,  the 
number  of  possible  adjust- 
ments will  be  minimal,  (But 
remember  that  Murphy 
lurks  in  the  background  to 
make  a  liar  out  of  me.) 

Before    getting    to    the 
building  process  itself,  let's 


spend  a  moment  thinking 
about  test  equipment.  Most 
hams  would  love  to  have  a 
completely-equipped  lab- 
oratory but  do  not  have  the 
cash  or  the  space  to  put  one 
together.  Short  of  that 
ideal,  what  equipment  is 
the  most  necessary?  The 
answer  to  this  question  will 
vary  with  the  kind  of  proj- 
ect you  are  building.  The 
two  most  basic  instruments 
for  every  project,  however, 
are  the  VTVM  and  the 
VOM.  The  VTVM  is  for  volt- 
age and  resistance  mea- 
surements. The  VOM  is  for 
current  measurements.  If 
your  project  deafs  with  rf, 
then  you  should  have  an  rf 
probe  for  the  VTVM.  In  ad- 
dition, a  grid-dip  oscillator 
permits  pre-adjustment  of 
tuned  circuits  and  a  basket 
full  of  other  handy  tests.  A 
good  gdo  also  will  function 
as  a  sensitive  wavemeter  to 
sniff  out  spurious  emis- 
sions. Oscilloscopes  and 
frequency  counters  are  use- 
ful, but  if  you  are  just  begin- 
ning to  put  your  workshop 
together,  save  them  for 
later  and  begin  with  the 
essentials. 

For  digital  work,  the 
VTVM  and  the  VOM  are 
still  basic.  A  digital  probe  to 
indicate  device  logic  state 
is  handy,  but  a  scope  is 
probably  the  best  item  to 
determine  the  pulse  trains 
and  shapes.  Thus,  if  your 
projects  are  going  to  be 
mostly  digital,  then  a  scope 
takes  much  higher  priority 
on  the  test  equipment  list. 

Finally,  you  should  have 
a  variety  of  signal  sources 
and  signal  decoders.  That 
is,  a  variety  of  oscill^tqr^ 
and  receivers.  If  you  are 
building  a  transmitter,  an 
allband  receiver— however 
inexpensive  — can  be  ex- 
tremely useful;  It  can  tell 
you  where  your  oscillator 
signals  are  (as  well  as  if  they 
exist),  and  the  S-meter  can 
help  you  peak  up  a  circuit. 
For  receivers,  you  need  sig- 
nals for  rf,  i-f,  and  af  testing. 
Often  these  can  be  made 
up  from  junk-box  parts  as 


you  go  along.  Lab-grade 
generators  may  be  more  ac- 
curate, but  they  are  also 
many  times  more  expen- 
sive. The  cheap  and  easy 
way  is  usually  more  than 
good  enough  to  get  a  unit 
fully  and  satisfactorily 
functioning.  If  you  then 
want  to  perfect  adjustment 
to  the  last  gnat's  hair,  there 
is  usually  a  welLequipped 
ham  in  the  area,  or  perhaps 
a  friendly  technical  school, 
a  serviceman,  or  even  a  set- 
up at  a  hamfest. 

With  these  thoughts  in 
mind,  lefs  begin  the  pro- 
cess of  building  and  testing. 
Begin  always  with  the 
power  supply.  Beginning 
here  has  several  advan- 
tages. First  power  becomes 
available  to  all  the  stages. 
Second,  you  can  run  your 
dc  cabling  around  the  chas- 
sis or  case  before  adding 
other  parts.  Third,  you  can 
assure  yourself  that  all  re- 
quirements for  regulation, 
ripple,  and  load  capability 
are  going  to  be  met.. 

The  next  stage  depends 
upon  the  unit  you  build.  In 
general,  there  are  only  re- 
ceivers and  transmitters, 
that  is,  signal  generators 
and  signal  decoders.  Test 
equipment,  such  as  fre- 
quency counters  and  oscil- 
loscopes, are  simply  special 
types  of  decoders.  Function 
generators  and  audio  oscil- 
lators are  in  a  family  with 
transmitters.  Therefore, 
there  are  only  two  building 
progressions  you  have  to 
think  about. 

For  decoders  or  receiv- 
ers, begin  with  the  output 
stage.  In  a  receiver,  this  will 
usually  be  the  audio  stages; 
in  a  counter,  it  will  be  the 
visual  readout.  Whatever 
the  device,  it  is  usually  easy 
to  provide  inputs  to  check 
the  proper  output  of  the 
stage.  All  other  stages  will 
work  progressively  into  this 
one.  If  you  are  not  sure  this 
stage  works,  then  when  you 
build  another,  you  will  not 
know  which  of  the  two 
stages  needs  adjustment.  If 
it  does  work,  then  your  po- 


tential problems  are  cut  in 
half.  The  trick  is  to  work 
backwards  toward  the  in- 
put to  the  unit,  testing  each 
circuit  and  each  subunit  as 
you  go.  This  does  not  mean 
you  may  not  want  to  alter 
something  in  a  later  stage 
after  adding  the  earlier 
ones.  It  does  mean  that  you 
will  have  the  best  chance  of 
making  the  entire  unit  func- 
tion as  you  planned. 

For  transmitters  and  oth- 
er signal  generators,  begin 
at  the  opposite  end.  A  CW 
transmitter  might  begin 
with  the  vfo.  Once  this 
works,  move  to  the  hetero- 
dyne ocsillators  and  mixer. 
Finally,  tackle  the  amplifier 
trains.  For  an  SSB  transmit- 
ter, you  might  begin  with 
the  audio  stages.  Then  work 
on  the  carrier  generator. 
Next  comes  th^  balanced 
modulator,  the  sideband 
filters,  the  vfo,  the  mixer, 
the  heterodyne  oscillators 
and  mixer,  and  finally  the 
amplifier  stages. 

In  all  of  your  work,  add 
accessories  last.  VOX,  elec- 
tronic T-R  switches,  side- 
tone  monitors,  and  the  like 
are  all  additions  to  the 
basic  unit  and  should  be 
deferred  until  you  are  sure 
the  basic  unit  functions 
correctly.  On  the  other 
hand,  be  sure  you  distin- 
guish between  accessories 
and  essentials.  Although  a 
blocked-grid  keying  net- 
work is  not  part  of  the  sig- 
nal generation  train,  it  is 
essential  to  a  CW  trans- 
mitter  and  should  be  devel- 
oped with  the  main  part  of 
the  rig.  Likewise,  avc,  if 
essential  to  a  receiver  de- 
sign, should  be  begun  as 
soon  as  you  reach  the  stage 
from  which  it  is  derived. 

Figs.  7  and  8  illustrate  the 
progressive  building  pro- 
cess  for  two  small  projects. 
The  order  of  building  and 
testing  can  be  altered 
somewhat.  You  might  begin 
on  a  receiver  with  the  high- 
band  converters,  using  an 
available  receiver  to  check 
them  out  but  the  general 
principles  given  here  are  a 
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sound  way  to  begin  your 
thinking.  If  you  vary  them, 
you  should  be  clear  in  your 
own  mind  just  why  you  are 
departing  from  them  and 
what  advantages  you  will 
gain. 

Circuit  Interaction: 
Spurious  Oscillations  and 
Emissions 

While  building  and  test- 
ing each  stage  of  the  unit 
you  should  be  aware  of  cir- 
cuit problems  which  nnight 
occur  and  what  corrective 
actions  you  can  take  at  this 
stage  of  the  design  process. 
Most  of  them  have  to  do 
with  oscillation  and  the 
mixing  of  oscillations.  In 
transmitters,  we  refer  to 
harmonics,  parasitics,  and 
spurious  emissions.  In  re- 
ceivers, we  tend  to  think  of 
"birdies/'  Whatever  we  call 
the  effects,  there  are  only  a 
few  basic  causes  and  cures. 
Here  is  a  starter  list. 

1.  Amplifiers  on  a  high: 
The  wire  leads  and  the  com- 


ponents associated  with  an 
amplifier  can  produce 
oscillations  at  some  unpre- 
dictable very  high  fre- 
quency. This  is  true  of  both 
tube  and  solid-state  ampll- 
fiers.  When  building  an 
amplifier,  check  it  in  oper- 
ation with  a  sensitive  wave- 
meter  tuned  through  the 
range  from  50  to  200  MHz. 
If  you  detect  any  oscil- 
lations, the  usual  methods 
of  adding  parasitic  suppres- 
sors to  the  plate  leads  of 
power  tubes  or  adding  a  fer- 
rite  bead  to  the  collector 
lead  of  a  transistor  will  us- 
ually take  care  of  the  prob- 
lem. 

2.  Amplifiers  on  a  low: 
Transistor  amplifiers  are 
subject  to  low-frequency 
oscillations  (which  are  not  a 
problem  with  tubes).  Addi- 
tional bypassing  with 
values  from  .1  to  1  uF  in  the 
collector  supply  lead  will 
usually  eliminate  this  prob- 
lem. 

3.  Spurious  mixing:  Mod- 


ern equipment,  especially 
for  rf,  usually  contains 
several  oscillators.  There  is 
no  telling  where,  in  all  the 
circuitry,  that  signals  from 
them  may  mix  and  produce 
new  frequencies  either  in  or 
out  of  the  ham  bands.  Care- 
ful shielding  of  circuitry 
and  rf  leads  will  often  cure 
this  problem  by  ensuring 
that  signals  go  only  to  the 
stages  in  which  they  are 
supposed  to  be  mixed.  Spu- 
rious mixing  of  signals  can 
result  from  rf  getting  into 
dc  lines  from  improper  lead 
dress,  as  well  as  from  direct 
radiation.  Thus,  there  may 
be  several  things  to  check. 
4.  Harmonics:  Oscillators 
have  harmonics  which  may 
cause  problems.  The  har- 
monics may  produce  direct 
output  or  they  may  mix 
with  other  signals  to  pro- 
duce new  signals.  In  receiv- 
ers, these  new  products  can 
show  up  as  "birdies/'  i.e., 
steady  or  warbling  tones 
that  show  up  at  a  certain 


point  on  the  dial.  In  trans- 
mitters, the  products,  if  in 
the  ham  band  to  which  the 
amplifier  is  tuned,  can  show 
up  as  a  well-amplified  sig- 
nal, but  not  in  the  place  you 
think  you  are  operating.  If 
you  encounter  any  of  these 
problems,  check  the  har- 
monic, frequencies  of  all 
oscillators  and  see  if  any 
mixed  combination  might 
produce  the  problem.  The 
cure  may  involve  shielding 
and  lead  dress,  but  a  trap, 
placed  in  the  output  of  the 
offending  oscillator  and 
tuned  to  the  troublesome 
harmonic,  can  often  elimi- 
nate the  difficulty. 

The  list  of  possible  prob- 
lems could  be  extended.  In 
transmitters,  standard  pre- 
cautions against  harmonics 
should  be  used.  In  one  form 
or  another,  these  precau- 
tions apply  to  all  signal  gen- 
erators. In  receivers  or  de- 
coders, precautions  should 
be  taken  at  the  input  or  ear- 
ly in  the  equipment  to  pre- 


F/'g.  7.  Stages  in  the  construction  of  a  low-power  solid-state 
CW  transmitter  for  40  meters,  a)  Building  and  testing  ttie 
power  supply,  b]  Building  and  testing  the  7-MHz  vfo  and 
buffer  stage,  c)  Adding  a  tuned  amplifier  and  testing  for 
feedback  to  the  vfo,  d)  Adding  a  keying  transistor  to  key 
the  buffer  and  amplifier,  e)  Adding  a  second  power  ampli- 
fier and  half-wave  filter;  testing  power  levels  and  signal 
purity,  f)  Adding  a  CWX  circuit  to  provide  power  with  the 
first  dit  and  delay  removal  of  power  for  1  second  after 
transmission  is  complete;  acts  as  a  T-R  switch. 
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vent  all  but  the  desired  sig- 
na!  from  appearing  in  the 
output,  either  as  a  false  sig- 
nal or  as  a  mixing  or  dis- 
tortion product 

The  essence  of  this  list, 
however,  is  to  make  you 
aware  of  some  typical  prob- 
lems that  show  up  in  the 
building  process,  problems 
which  have  simple  cures 
which  may  be  added  to  the 
circuit  without  affecting  its 
main  function.  If  you  clean 
up  each  stage  as  you  pro- 
ceed, then  you  cut  down 
the  possible  causes  of  such 
problems.  In  transmitters, 
they  ordinarily  will  be 
caused  by  the  new  stage  it- 
self or  by  the  new  stage  in 
combination  with  the  pre- 
ceding stage.  In  receivers, 
the  problems  are  usually 
traceable  to  oscillators  mix- 
ing somewhere.  The  simpfe 
cures  will  take  care  of  bet- 
ter than  ninety  percent  of 
the  cases  And  the  proce- 
dure of  building  a  stage  at  a 
time  will  usually  make  lo- 
cating and  curing  the  prob- 
lem an  easy  matter. 

The  effect  of  building 
and  testing  as  you  go,  one 
stage  at  a  time,  is  that  you 
accumulate  a  functioning 
unit.  If  you  attend  not  only 
to  the  fact  of  a  circuit's 
functioning  but  also  to  its 
sensitivity,  output  level, 
and  all  the  other  factors 
you  noted  down  while  de- 
signing the  unit,  the  final 
adjustment  will  yield  a 
piece  of  equipment  ready 
for  use.  Close  the  lid,  label 
the  switches  and  controls, 
clean  the  handling  smudges 
from  the  case,  and  begin  us- 
ing your  equipment,  The 
only  question  left  will  be 
your  satisfaction:  Will  it  be 
greater  the  first  time  it 
works  or  when  you  sudden- 
ly realize  a  year  later  that  it 
still  works  and  as  well  as 
many  commercial  pieces  of 
equipment? 

There  is  one  other  ques- 
tion: What  will  you  want  to 
build  as  your  next  project? 

Before  closing,  we 
should  take  one  more  look 
at  the  notebook  you  have 
been  accumulating  as  the 


design  process  proceeded 
By  now,  It  not  only  has  a 
collection  of  objective  lists, 
block  diagrams,  circuits, 
and  notes,  but  also  has  lay- 
out drawings  and  other 
notes  you  entered  while 
adjusting  the  circuits  you 
built.  At  this  point,  it  will 
pay  to  add  the  following: 

1.  A  clean  schematic  of 
the  final  unit,  just  as  you 
finished  it.  This  drawing  can 
be  broken  up  into  sections 
according  to  the  subunits 
you  built,  or  it  can  be  a 
single  large  drawing.  The 
subunit  system  of  drawing 
does  tell  you  where  every 
part  is,  and  this  may  help 
you  later  when  your  clear 
memory  has  dimmed  be- 
cause you  have  been  build- 
ing other  pieces  of  equip- 
ment. 

2,  Clear  drawings  of  the 
front  panel,  rear  panel,  and 
chassis  or  subunit  layouts, 
just  as  you  finally  built 
them.  These  can  replace 
some  of  your  earlier 
sketches  (but  save  those 
earlier  sketches  if  they  con- 
tain ideas  that  may  be  use- 
ful to  other  projects). 

3,  Notes  on  the  typical 
operation  of  the  unit.  For 
transmitters,  this  may  in- 
clude tune-up  procedures, 
neutralization  procedures, 
and  the  like.  For  receivers, 
this  list  might  contain  the 
effects  of  controls  and  their 
interaction,  the  most  useful 
ways  to  null  out  unwanted 
signals,  and  other  operating 
procedures. 

4.  Notes  on  signal  and  dc 
voltages  and  device  cur- 
rents. These  notes,  which 
can  also  be  entered  onto 
the  schematic  diagram,  pro- 
vide a  record  of  what  condi- 
tions are  normal  for  the 
unit.  If  you  ever  have  to 
troubleshoot  the  unit,  they 
can  help  you  locate  a 
trouble  source  fast 

The  purpose  of  these 
notes  is  twofold-  First,  they 
aid  you  in  any  later  ser- 
vicing   and    maintenance 

work.  Second,  they  provide 
operating  notes  should  you 
ever  sell  or  give  away  the 
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Fig.  S.  Stages  in  the  construction  of  a  10-meter  converter. 
a)  Building  and  testing  of  the  crystal  oscillator;  without  the 
oscillator,  no  conversion  will  be  possible,  b)  Adding  the 
mixer,  c]  Testing  the  basic  converter  for  mixer  alignment 
d]  Adding  a  buffer/i-f  amplifier  with  low  gain  and  low-im- 
pedance output  e]  Adding  an  rf  amplifier  for  additional 
gain,  f)  Testing  fhe  complete  converter,  noting  operating 
voltages  and  performance  figures  for  future  reference. 
Although  this  procedure  looks  elaborate  for  a  smalt  proj- 
ect, it  is,  or  should  be,  the  natural  procedure  for  a  project 
such  as  this.  Unlike  building  a  kit,  there  is  no  point  at 
which  i  could  say  that  the  unit  worked  right  the  first  time. 
In  fact,  even  at  stage  f,  when  the  unit  was  working  well,  I 
decided  to  see  if  I  could  make  it  work  better  by  controlling 
the  rf  stage  with  avc  derived  from  the  receiver. 


unit.  There  is  a  third  possi- 
ble use:  ff  you  ever  have  the 
urge  to  write  up  the  project 
for  a  ham  magazine,  you 
will  have  all  the  infor- 
mation at  your  fingertips. 
The  main  purpose  of  this 


article  has  been  to  develop 
a  step-by-step  thinking  pro- 
cess so  that  a  new  General 
class  ham  can  move  from 
soldering  circuits  to  design- 
ing his  own  equipment.  It  is 
based  on  the  premise  that 
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Wnettier  your  SSB  nq  is  old  or  new.  there  is  no  easier  or 
esseni tally  less  expensive  way  lo  significanliy  upgrade  its 
pertormance  than  by  ifTTproving  ils  IF  passband  fitlering  rOX- 
TANGO  iiliers  ^tt  made  ol  speciatly-lrealed  high-Q  quartz 
crystals,  affording  excelieni  shape  factors  and  ultimate  reiec- 
tion  exceeding  80  dB  They  are  custom  rr^ade  tor  drop-m 
instaiiation.  matching  perlecliy.  tmth  physically  and  elec- 
tror^ically  Our  DiocJe  Swilchmg  Boards  make  possible  (now  or 
in  the  (ulyre)  the  addition  of  a  variety  ol  switch- selectable 
filters  altordmg  superior  variable  bandwidth  without  the  need 
to  buy  an  expansive  new  model  If  you  want  the  best  tor  less, 
you'll  buy  FOXTANGO  Just  tell  us  the  bandwid!h(s)  desired 
for  your  make  and  model 

•DIODE  SWITCHING  BOARDS  avaiiaWe  to  pemiit  i  2  or  more  fillers 
than  those  tor  which  manutactu/ef  provides  room  SPECIFY  make  and 
model  5tnQ{e*f liter  type     SI  2  Airmail  postpaKf 

DuaHfiiter  type     $2T  Airmail  postpaid 

Flof HM  ff MSenis aOlJ 4%  {utts u^t        (f OH&GN  ACX3  £3  per  litaf) 


clear  thinking  is  nine-tenths 
of  the  battle  to  successful 
design  and  building.  The 
steps  given  here  are  aids  to 
clear  thinl<ing.  As  such,  they 
have  no  magic.  As  you  pro- 
gress in  the  art  of  design, 
you  will  begin  to  alter  thenn 
to  suit  your  own  individual 
way  of  going  about  things. 
More  and  more  of  the  work 
will  become  natural  and  re- 
quire fewer  checklists  and 
notes.  But  having  a  work- 
able system  to  begin  with 
can  make  the  process  of 
growth  more  rapid  and 
more  successful.  1  hope 
that  this  article  will  aid  the 
process  and  encourage  you 
to  design  and  build. 

The  thought  process 
described  here  is  also  use- 
ful to  those  who  do  not  plan 
to  build,  however  The 
stages  of  thinking  can  help 
you  to  evaluate  com- 
mercial  equipment.  By 
thinking  through  your  ob- 
jectives in  having  a  piece  of 
equipment,    it    becomes 


clear  as  to  what  features 
are  important  to  you  and 
which  are  extras  you  can  do 
without.  By  looking  at  a 
manufacturer's  literature, 
you  can  learn  how  he  has 
designed  the  equipment  to 
fulfill  those  (unctions/ and 
what  circuits  he  has  chosen 
to  satisfy  each  block  sub- 
function.  Examining  the 
parts  layout  and  the  con- 
struction techniques,  with 
an  eye  on  what  advantages 
he  wanted  to  gain  and  what 
potential  problems  he 
wanted  to  overcome,  can 
teach  you  much  about  the 
interaction  of  the  elec- 
tronic and  physical  dimen- 
sions of  radio  equipment 
Ail  of  this  win  not  only 
make  you  a  more  intel- 
ligent buyer,  but  it  wilt  also 
aid  your  understanding  of 
the  equipment  as  you 
operate  it  and  perform 
maintenance  upon  it.  And 
this  can  add  a  new  satis^ 
faction  to  your  experience 
in  amateur  radio.  ■ 
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26  th  national  ARRL  CONVENTION 

July  25-27.  1980 
Seattle^  Washington 


ENJOY    THE     26th     NATIONAL     ARRL     CONVENTION 
IN  THE  BEAUTIFUL  PACIFiC  NORTHWEST 

SEMINARS.  DISPLAYS.  LADIES  PBOGRAIVJS.  FORUIVtS  AND  MAJOR 
EQUrPryiENT  exhibitors  will  highlight  this  GATHeRiNG  AT 
THE  SEA  TAC  AIRPORT  RED  LION  MOTOR  INN. 
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FT-707  is  shown  with 
optional  FV-707DM  VFD 
&  Scanning  Microphone 


THE  FT-707 

WAYFARER 


The  introduction  of  the  "WAYFARER"  by  Yaesu  is  the  beginning  of  a  new  era  in  compact  solid  state 
transceivers.  The  FT-707  "WAYFARER"  offers  you  a  full  100  watts  output  on  80-10  meters  and  operates 
SSB,  CW,  and  AlW  modes.  Don't  let  the  small  size  fool  you !  Though  it  is  not  much  larger  than  a  book,  this  is  a 
full-featured  transceiver  which  is  ideally  suited  for  your  home  station  or  as  a  traveling  companion  for  mobile 
or  portable  operation. 

The  receiver  offers  sensitivity  of  .25  uV/10  dB  SN  as  well  as  a  degree  of  selectivity  previously  unavailable  in  a 
pacl<age  this  small.  The  "WAYFARER"  comes  equipped  with  16  poles  of  IF  filtering,  variable  bandwidth  and 
optional  crystal  filters  for  600  Hz  or  350  Hz.  Just  lool(  at  these  additional  features: 


FT-707  with  Standard  Features 

Fast/slow  AGC  selection 
Advanced  noise  blanker 
Built-in  calibrator 
WWV/JJY  Band 
Bright  Digital  Readout 
Fixed  crystal  position 
2  auxiliary  bands  for  future  expansion 
Unique  multi-color  bar  metering — monitors 
signal  strength,  power  output,  and  ALC  voltage. 


FT-707  with  Optional  FV-707DM 
&  Scanning  IMicrophone 

Choice  of  2  rates  of  scan 
Remote  scanning  from  microphone 
Scans  in  10  cycle  steps 
Synthesized  VFO 

Selection  of  receiver/transmitter  functions 
from  either  front  panel  or  external  VFO 
"QMS"  (Digital  Memory  Shift) 


Impressive  as  the  "WAYFARER"  is  its  versatility  can  be  greatly  increased  by  the  addition  of  the  FV-707DM 
(optional).  The  FV-707DM,  though  only  one  inch  high,  allows  the  storage  of  13  discrete  frequencies  and  with 
the  use  of  "DMS"  (Digital  Memory  Shift)  each  memory  can  be  band-spread  500  KHz.  These  500  KHz  bands 
may  be  remotely  scanned  from  the  microphone  at  the  very  smooth  rate  of  10  Hz  steps. 


The  F-707  "WAYFARER"  is  a  truly  unique  rig. 
See  it  today  at  your  authorized  Yaesu  Dealer. 
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YAESU  ELECTRONICS  CORP.,  6851  Watthall  Way,  Paramount,  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr.,981 2  Princeton-Glendale  Rd.,  Cincinnati ,  OH  45246  80 
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Richard  C  Force  W81ASI 

Box  78 

CrGenfietd  NH  03047 


Top-Banding  the  DX-60B 

put  a  classic  rig  on  a  classic  band 


After  having  my  interest 
in  160  meters  kindled 
by  reports  of  increased  ac- 
tivity and  by  readings  num- 
ber of  articles  In  recent 
magazines  concerning  the 
"top  band/'  I  decided  that 
I,  too,  wanted  to  share  in 
some  of  the  excitement 

Because  my  present  HF 
transceiver  does  not  in- 
clude that  long-forgotten 
range  of  frequencies,  1  con- 
sidered either  buying  a  new 


transceiver  or  building  a 
transmitter  and  using  my 
Ham  marl  und  HQ-145A  re- 
ceiver. After  investigating 
the  purchase  of  a  new  trans- 
ceiver, I  decided  that  that 
would  best  be  put  off  until 
financially  better  times. 
Regarding  the  building  of  a 
transmitter,  there  appeared 
to  be  many  schematics 
available,  but  the  parts  for 
the  higher  power  units 
seemed  to  be  difficult  to 


obtain.  [  thought  I  would 
like  to  iearo  a  little  more 
about  the  band  by  operat- 
ing with  higher  power 
before  going  QRP, 

One  day  while  I  was  op- 
erating RTTY  with  my 
HeathkitTM  DX-60B   on   20 

meters,  it  suddenly  oc- 
curred to  me  that  the  DX- 
bOB  might  not  be  too  dif- 
ficult to  convert  to  160 
meters.  After  looking  at  the 
assembly  manual  and  sche- 


Photo  A.  Bottom  view  of  the  DX-60B.  Coil  LI  with  the  additional  coll  winding  is  at  the  up- 
per  left.  The  additional  capacitor  across  C21  can  be  seen  at  the  lower  left 
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matic,  I  realized  that  I  was 
right.  And,  not  only  would 
the  transmitter  give  me  90 
Watts  on  CW,  but  it  also 
would  give  me  AM  phone 
ability.  This  mode  is  still 
pretty  popular  on  160. 

The  DX-60B  cost  about 
$90  new  and  was  designed 
for  Novice  and  General  use. 
The  inclusion  of  AM  phone 
made  the  transmitter  ob- 
solete before  its  time,  and 
many  still  can  be  purchased 
through  classified  ads  and 
flea  market  sales  for 
around  $30-$40. 

Since  the  circuit  of  the 
DX-60B  uses  a  crystal 
oscillator,  driver,  and 
amplifier  in  the  rf  stages, 
only  two  tuned  circuits 
must  be  changed  to  use  the 
unit  on  160  meters.  With 
the  160-meter  conversion 
added,  the  transmitter  can 
be  used  on  alt  bands,  40-10 
meters,  but  the  case  will 
have  to  be  opened  and 
jumpers  added  to  use  the 
transmitter  on  80  meters. 
Since  the  only  other  use  I 
have  for  the  transmitter  is 
on  RTTY  and  I  very  seldom 
leave  20  meters  on  that 
mode,  this  was  not  much  of 
an  inconvenience  for  me. 

The  modification  in- 
volves the  removal  of  coils 
L2  and  L3.  These  coils  have 
to  be  taken  completely  out 
of  the  unit  to  make  their 


modification  possible. 

After  the  removal  of  coil 
L2,  drill  another  hole  in  the 
coil  form  as  close  as  possi- 
ble to  the  end  of  the  form 
away  from  the  mounting 
terminals.  This  hole  should 
be  in  tine  with  the  hole  far* 
thest  from  the  solder  termi- 
nals. 

Unsolder  the  wire  from 

the  terminal  connected  to 
the   80-meter   switch   con- 
tact. This  is  the  wire  which 
comes  from   the   hole  far- 
thest  from    the   terminals. 
Pull  the  wire  back  through 
the  hole.  Then  insert  a  short 
piece    of   bare    large-diam- 
eter   wire    into    the    hole. 
Bend   the   wire   inside   the 
coil  form  so  that  it  cannot 
be  withdrawn.   Attach  the 
wire  which  was  unsoldered 
from   the   terminal   to  this 
large-diameter  wire  on  the 
coil,   taking  up  all   of  the 
slack.  Also  attach  one  end 
of  an  enamel-covered  #26 
AWG    wire    to    the    large- 
diameter    wire.    Continue 
winding  this  piece  of  #26 
wire  around  the  coil  form  in 
the  same  direction  as  the 
original  coil.  This  additional 
coil   should   consist  of   40 
turns  and  must  be  scram- 
ble-wound   to    fit    in    the 
space   between   the   large- 
diameter  wire  and  the  new 
hole.  After  winding  the  40 
turns,  feed  the  wire  through 
the    new    hole    and    down 
through   the   coil   form   to 
where  the  original  wire  was 
unsoldered    from    the    80- 
meter    switch    terminal. 
Solder  this  new  wire  to  the 
terminal    The    large-diam- 
eter wire  will  be  used  as  a 
shorting  terminal  to  restore 
the  transmitter  to  80-meter 
operation.  L2  can  now  be 
reinstalled  into  the  unit  as  it 
was  originally. 

Remove  coil  L3  by  unsol- 
dering the  wires  on  the 
bandswitch  under  the  chas- 
sis. Then  unsolder  the  wire 
from  variable  capacitors 
C22,  C23.  and  C24  and  the 
wire  from  the  low-pass  filter 
at  the  coil. 

Drill  a  new  hole  in  the 
coil  form  at  the  end  closest 
to  the  mounting  lugs  and  in 


Photo  B.  The  new  winding  on  L3  shows  in  this  top  view  of  the  DX~60B.  The  additional 
capacitor  across  C22,  C23,  and  C24  is  not  shown,  but  the  solder  point  is  shown  on  the 
frame  at  the  rear  of  the  capacitor. 


line  with  the  coil  terminals. 

Make  sure  that  this  hole  is 
not  closer  to  the  end  of  the 
coil  form  than  the  end  of 
the  mounting  lugs  This  is  to 
ensure  that  the  new  coil 
which  is  to  be  wound  will 
not  short  on  the  mounting 
lugs.  Again  insert  a  bare, 
large-diameter  wire  through 
the  hole  and  bend  it  inside 
the  coil  form.  This  wire  can 
be  bent  in  a  loop  on  the  out- 
side of  the  form.  It  will  act 
as  a  terminal  for  the  160- 
meter  coil. 

Bend  the  wfre  coming 
from  the  80-meter  terminal 
of  the  coil  out  at  a  right 
angle  to  the  coil  so  that 
when  the  coil  is  remounted 
it  will  point  toward  capaci- 
tors C22,  C23,  and  C24. 
Also,  solder  a  length  of  #18 
AWG  enamel-covered  wire 
to  the  80-meter  coil  termi- 
nal. Wind  35  turns  of  this 
#18  wire  on  the  form  be- 
tween the  80-meter  coil  ter- 
minal and  the  new  terminal 
at  the  end  of  the  coil,  in  the 
same  direction  as  the  orig- 
inal coil.  Again,  this  section 
will  have  to  be  scramble- 
wound  to  fit  in  the  space. 
Make  sure  that  this  wire 
does    not    touch    either 


mounting  lug  at  the  end  of 
the  coil  Solder  both  ter- 
minals. 

Attach  a  length  of  insu- 
lated #12  AWG  wire  to  the 

new  terminal  and  bend  it  so 
that  it  will  fit  through  the 
opening  in  the  chassis  to 
the  switch  when  the  coil  is 
remounted.  Then  reinstall 
the  coil 

An  extension  may  have 
to  be  soldered  onto  the  wire 
from  capacitors  C22,  C23, 
and  C24  so  that  it  can  be 


soldered  to  the  new  termi- 
nal. Also,  solder  the  wire 
from  the  low-pass  filter  to 
the  new  terminal.  Under  the 
chassis,  solder  all  the  wires 
back  to  the  switch  in  the 
same  order  in  which  they 
were  unsoldered.  The  new 
wire  from  the  new  coil  ter- 
minal is  soldered  to  the 
60-meter  switch  terminal. 

Make  sure  the  wire  from 
the  80-meter  terminal  on 
the  coil  is  not  touching  the 
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Fig.  7.  Modification  of  L2.        Fig.  2.  Modification  of  L3, 
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Photo  C  >^  front  view  oi  the  DX-60B  with  its  top  cover  removed 


capacitors  or  ground,  A 
small  piece  of  plastic  elec- 
trical tape  can  be  placed 
over  the  exposed  end  of  the 
wire,  and  then  the  wire  can 
be  bent  under  the  coil. 

Locate  the  68'pF  capac- 
itor (C21)  under  the  chassis. 
This  capacitor  is  connected 
from  the  bandswitch  Place 
a  50pF  capacitor  in  parallel 
with  this  capacitor. 

This  completes  the  con- 
version. If  the  transmitter 
does  not  load  correctly  on 
160  meters,  an  additional 
capacitance  may  be  need- 
ed across  capacitors  C22, 
C23,  and  C24.  This  capaci- 
tor can  be  soldered  from 
the  terminal  of  one  of  the 
capacitors  directly  to  the 
frame  of  the  capacitor  Try 
about  500  pF  at  1000  work- 
ing volts  to  start. 

The  transmitter  will  now 
work  on  all  bands  indicated 
on  the  front  panel  band- 
switch,  except  that  the 
80-meter  position  will  now 
be  the  160-meter  position. 
(Of  course,  if  the  capacitor 
was  added  across  C22,  C23. 
and  C24,  it  will  have  to  be 
removed  to  restore  correct 
loading  on  the  other  bands,) 

To  resurrect  80-meter  op- 
eration, three  steps  must  be 
taken.  A  shorting  wire  must 
be  connected  from  the 
junction  of  the  new  coil  and 
the  original  coil  of  L2  to  the 
80-meter  terminal  on  the 
bandswitch.  The  wire  from 


the  80-meter  terminal  of 
coil  L3,  which  was  bent  and 
taped,  must  be  connected 
to  the  wire  from  capacitors 
C22,  C23,  and  C24  to  the 
coil.  And  the  50-pF 
capacitor  must  be  removed 
from  across  the  68-pF 
capacitor  near  the  band- 
switch. 

Let's  get  back  to  160- 
meter  operation.  Install  a 
160-meter  crystal  in  any 
one  of  the  four  crystal  posi- 
tions. Connect  a  dummy 
load  of  50-Ohm  impedance 
to  the  antenna  jack  at  the 
back  of  the  transmitter. 
After  the  set  warms  up  in 
the  standby  position,  check 
to  make  sure  you  have  the 
crystal  selector  switch  in 
the  correct  position  Set  the 
drive  level  to  about  2Vj  on 
the  front  panel.  The  final 
tuning  capacitor  should  be 
set  in  the  80-meter  region, 
and  the  final  loading  capac- 
itor should  be  turned  fully 
counterclockwise.  Set  the 
meter  switch  to  the  grid 
position  and  turn  the  func- 
tion switch  to  tune.  Quickly 
rotate  the  drive  tuning  con- 
trol for  maximum  grid  read- 
ing, then  set  this  reading  to 
2.5  mA  on  the  meter  using 
the  drive  level  control,  At 
this  point,  use  a  good 
receiver  to  check  the  out- 
put of  the  oscillator.  Listen 
on  the  160-meter  band  for 
the  purity  of  the  oscillation 
and  then  check  80  meters 


for  the  harmonic,  which 
should  be  down  in  signal 
strength  from  the  primary 
frequency  on  160  meters.  If 
for  some  reason  there 
was  a  wiring  error  in  the 
conversion  of  the  driver 
tuned  circuit  (L2),  it  is  possi- 
ble that  the  driver  could  be 
acting  as  a  doubler  and  put- 
ting out  most  of  its  signal  in 
the  80-meter  region.  There- 
fore, if  the  80-meter  signal 
is  stronger  than  the  160- 
meter  signal,  go  back  and 
check  the  wiring  of  L2.  (As  a 
point  of  fact,  Heathkit  sug- 
gests the  use  of  160- 
meter  crystals  in  this  trans- 
mitter for  use  on  the 
80-meter  band  — before 
modification,  of  course.) 

If  all  seems  to  check  out 
all  right  up  to  this  point, 
you  can  proceed  with  the 
tune-up. 

Set  the  meter  switch  to 
the  plate  position  and  turn 
the  function  switch  to  the 
AM  position.  Quickly  ro- 
tate  the  final  tuning  control 
to  obtain  a  dip  or  minimum 
plate-current  reading  on  the 
meter  Next,  set  the  func- 
tion switch  to  the  CW  posi- 
tion and,  while  maintain- 
ing minimum  plate  current 
with  the  final  tuning  con- 
trol, start  increasing  the 
loading  with  the  final  load- 
ing control  With  an  indica- 
tion  of  100  mA,  the  trans- 
mitter  will  be  running  at  75 
Watts    input,    and   with    a 


reading  of  150  mA,  the  in- 
put power  will  be  90  Watts, 
At  this  point,  if  you  cannot 
get  sufficient  loading  to 
achieve  the  desired  input 
power,  that  capacitor 
which  we  discussed  before 
will  have  to  be  added 
across  capacitors  C22,  C23, 
and  C24,  Begin  with  either 
500  pF  or  1000  pF  at  about 
1000  working  volts.  This 
should  allow  you  to  load 
the  transmitter  to  its  max- 
imum power. 

After  you  have  the  load- 
ing straightened  out,  again 
switch  the  meter  switch  to 
grid  position  and  set  the 
drive  level  to  2.5  mA  on  the 
meter.  Again,  check  the 
plate  current  and  reset  your 
dip  with  the  final  tunmg 
controL  Then  set  the  func* 
tion  switch  to  standby. 

To  transmit  on  CW,  mere- 
ly insert  a  key  in  the  key 
jack,  and  when  you  are 
ready  to  transmit,  switch 
the  function  control  to  the 
CW  position. 

To  transmit  on  AM 
phone,  remove  the  key  and 
connect  a  high-impedance 
microphone  to  the  micro- 
phone jack.  When  ready  to 
transmit,  turn  the  function 
switch  to  the  AM  position. 

I've  had  many  happy 
hours  operating  the  DX-60B 
on  160  meters  and  I  am  sure 
you  will  too.  With  the  use 
of  the  proper  antenna,  it 
will  perform  beautifully 
and  give  you  a  signal  you 
can  be  proud  to  radiate. 

The  one  drawback  to  the 
rig  as  described  in  this  arti- 
cle is  that  it  is  crystal  con- 
trolled* 1  have  added  a 
home-brew  vfo  which  can 
be  plugged  right  into  the 
DX-60B,  and  with  this  ac- 
cessory, operation  was 
made  much  more  pleasant 
and  contacts  became  easier 
to  initiate.  In  a  future  arti- 
cle, I  will  describe  this  vfo, 
which  cost  only  a  few  dol- 
lars to  construct,  but  added 
so  much  to  the  rig. 

But,  even  when  you  are 
rockbound,  the  DX-60B  can 
give  you  many  enjoyable 
hours  exploring  the  "top 
band/'H 
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Carl  C  Drumeiier  WSJ  J 
5824  NW  SS  Sireef 
Waff  Acres  OK  73122 


Forward  into  the  Past! 

a  solid-state  restoration  project  for  a  vintage  BC  receiver 


What  do  you  do  when 
you  have  an  old 
broadcast  receiver  mount- 
ed In  a  beautiful  console 
cabinet  and  you  can't  buy 
tubes  for  it?  Why,  you  con- 
vert it  to  solid  state! 

A  friend  approached  me 
with  just  such  a  project.  He 
had  a  Phiico  broadcast  and 
shortwave  receiver,  one 
that  his  grandfather  had 
used  when  living  on  a  farm, 
It  was  battery-operated,  us- 
ing 1.4-volt  series  tubes, 
but  powered  from  a  six-volt 
storage  battery  and  deriv- 
ing   its    plate    voltage    by 


means  of  a  vibrator.  He 
wanted  its  appearance  un* 
changed  That  meant  leav- 
ing the  tubes  [all  shot]  in 
their  sockets.  It  also  meant 
using  the  original  coils  and 
tuning  capacitors,  as  he 
wanted  the  dial  calibration 
to  remain  meaningful. 

After  some  hesitation,  I 
undertook  the  job.  The  ac- 
tual man-hours  were  not 
recorded,  but  they  would 
not  truly  be  indicative  of 
the  task,  because  i  pursued 
many  false  trails  before  ar- 
riving at  the  circuit  ulti- 
mately used. 
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The  original  circuit  is 
shown  in  Fig.  1.  You1l  note 
that  it  shows  a  somewhat 
conventional  superhetero- 
dyne configuration,  re- 
markable only  in  several 
oddball  quirks  One  of 
these,  introduced  for 
reasons  known  only  to  Cod 
and  the  Phlico  engineers,  is 
the  application  of  a  direct- 
current  bias  to  two  0.05-uF 
capacitors.  Another,  is  a 
third  winding  on  the 
second  intermediate- 
frequency  transformer 
which  carries  bias  to  the 
screen-grid  of  the  tube  in 
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that  stage,  A  semi- 
educated  guess  would  be 
that  this  provided  neutral- 
ization for  the  stage. 

In  common  with  the 
usual  design  of  battery- 
powered  receivers  of  its 
day,  this  one  derived  grid 
bias  voltage  from  the  IR 
drop  across  tube  filaments. 
This  feature  necessitated  a 
complete  redesign  of  bias- 
ing circuits,  including  that 
of  the  age  bus. 

The  job  was  tackled  in 
three  stages.  Really,  four,  if 
you  count  the  power  sup- 
ply. I  took  the  coward's 
way  out,  and  bought  one 
from  Radio  Shack!  (It  was 
their  catalog  no  22-124.) 

The  first  element  is  il- 
lustrated in  Fig.  2,  which 
shows  the  frequency- 
conversion  stage  only.  This 
stage  required  more  work 
than  all  others  combined. 
It  was  a  hellcat  pure  and 
simple!  The  difficulty  lay 
in  getting  the  oscillator  to 
perform  properly  over  the 
desired  frequency  spec- 
trum. 

As  shown,  the  original 
converter  tube  was  re- 
placed by  two  transistors, 
one  as  the  ''first  detector" 
(as  we  used  to  call  them) 
and  the  other  as  the  local 
oscillator.    The    original 
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coils,  padders,  trimmers, 
and  variable  capacitors 
were  used  without  modifi- 
cation. And  that  created  a 
problem! 

You  might  think,  as  I  did, 
that  modern  active  de- 
vices, with  their  much- 
superior  mutual  conduc- 
tance, would  oscillate  with 
the  greatest  of  alacrity. 
Hah!  After  trying  the  hot- 
test bipolars,  the  hottest 
junction  field-effect,  and  a 
variety  of  insulatedgate 
field-effect  transistors,  I 
ended  up  with  one  of  the 
latter  Both  gates  were 
paralleled.  This  one, 
suitably  cajoled,  oscillated 
with  vigor  at  mid-frequen- 
cies and  with  enervation  at 
either  extreme.  But  it  did 
oscilfate!  That  is,  it  per- 
formed satisfactorily  on 
the  BC  MF  band,  but  poor- 
ly on  the  HF  band,  it  had 
too  much  feedback  on  that 
frequency  range.  A  40k- 
Ohm  resistor  across  the 
gate  coil  brought  the  oscil* 
lations  under  control 

Note    that    the    drain 

voltage  of  the  oscillator  is 
regulated  at  nine  volts  by 
means  of  a  zener  diode. 
Also  note  the  use  of  two  rf 
chokes  in  series,  one  of  2.5 
mH  and  one  of  30  mH.  Two 
are  needed  for  the  frequen- 
cy range,  which  is  from 
035  MHz  to  18  MHz  The 
associated  capacitor  (9B  in 
the  original  circuit)  is  a  part 
of  the  frequency-determin- 
ing  circuit,  and  a  very  high 
impedance  is  required  at 
the  top  end''  of  the 
cascaded  rf  chokes. 

Two  bypass  capacitors 
are  used  across  the  source 
bias  resistor  to  ensure  a 
low  reactance  to  either  HF 
or  MF  current 

You  may  question  the 
use  of  a  loading  resistor 
across  the  secondary  of  the 
first  i-f  transformer.  It  does 
tame  the  wildness  of  the 
stage,  and  introduces  only 
a  moderate  deterioration 
of  selectivity.  There's  a 
certain  amount  of  regener- 
ation in  the  stage,  which 
tends  to  provide  enhanced 
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Fig.  2.  The  dual-band  antenna  and  heat  osciffator  section,  plus  the  first  i-f  transformer. 
The  FETs  may  be  RCA  40673,  ECC  222,  or  Motorola  F2004.  The  zener  diode  is  a  Motorola 
Z0412.  Parts  not  identified  are  original  components.  The  6-pole  single-throw  switch  is  the 
bandswitch. 


selectivity. 

Fig.  3  shows  the  i-f  stage, 
the  "second  detector,''  and 
the  first  af  stage.  Note  the 
use  of  1 00-Ohm  series  resis- 
tors for  the  drain  and  #1 
gate  of  the  active  device. 
These,  plus  the  lOk-Ohm 
resistor  in  parallel  with  the 
primary  of  the  second  i-f 
transformer,  are  needed  to 
curb  a  tendency  to  oscil- 
late. One  can  understand 
the  use  of  that  third  wind- 
ing on  the  transformer! 


A  signal  diode  is  used  for 
the  second  detector.  The 
two  100-pF  capacitors  and 
their  associated  Sik-Ohm 
resistor  are  contained 
within  the  can  of  the 
original  i-f  transformer. 
Both  af  and  age  voltages 
are  taken  off  the  hot  side 
of  a  0.5-megohm  resistor. 

For  the  first  af  stage,  a 
dual  set  of  coupling  (iso- 
lation) capacitors  is  em- 
ployed. The  smaller  one 
couples  from  the  high  im- 


pedance of  the  age  resis- 
tor; the  larger  one  couples 
from  the  low  impedance  of 
the  volume  <rontrol  to  the 
input  of  the  bipolar  tran- 
sistor. The  value  of  the 
15k-Ohm  resistor  forming  a 
part  of  the  biasing  network 
was  determined  by  an  em- 
pirical method.  A  sine 
wave  audio  signal  was  in- 
troduced into  the  input  cir- 
cuit at  a  low  leveL  The 
waveform  at  the  stage's 
output  was  observed  on  an 
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Fig.  3.  Intermediate- frequency  amplifier,  demodulator,  and  first  audio  amplifier  stages. 
The  FE  Ts  may  he  40673,  ECC  222,  or  Motorola  F2004.  Any  signal  diode  will  suffice  for  the 
demodulator.  Try  various  NPN  bipolar  transistors  to  select  one  for  best  gain  and  lowest 
noise,  then  adjust  bias  for  best  fidelity. 
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Fig.  4.  Audio  power  amplifier  uses  Radio  Shack  LM3d3, 


oscilloscope.  Then  the 
level  of  the  input  signal 
was  advanced  until  distor- 
tion was  observed  on  an 
audio  voltage  crest.  The 
value  of  the  resistor  was 
adjusted  until,  when  over- 
loaded with  audio  input, 
the  stage  went  into  limiting 
simultaneously  on  both 
positive-going  and  neg- 
ative-going peaks. 


It  was  noticed  that  this 
stage  developed  an  ex- 
cessive hum  when  the  gain 
control  was  set  at  zero 
signal  input.  The  addition 
of  a  Ik-Ohm  resistor  in 
series  with  the  gate  cured 
the  hum. 

An  audio  power  ampli- 
fier IC  seemed  the  logical 
way  to  go  for  the  final 
stage.   The   LM383,    Radio 


Shack  no.  276-703,  looked 
like  a  reasonable  choice; 
one  was  purchased  and  in- 
stalled. It  required  a 
certain  amount  of  fiddling 
before  operation  was  satis- 
factory. It  appeared  that  a 
very  low  output  im- 
pedance was  essential  for 
its  power  supply;  also, 
filtering  requirements  were 
rigorous.  I  added  a  pi- 
section  low-pass  filter  of 
two  4000-uF  capacitors, 
and  a  5-Ohm  resistor.  This 
helped,  but  did  not  entirely 
eliminate,  a  residual  hum. 
What  remained  had  to  be 
tolerated. 

As  mentioned  previous- 
ly, a  13.6-V  power  supply 
was  procured  from  Radio 
Shack.  Other  than  being 
slightly  lacking  in  filterings 
it  seems  to  be  quite  ade- 
quate. 

With  all  its  frustrations, 
the  job  was  interesting  and 
very  challenging.  Some  of 
the  problems  were  solved 


by  means  surely  not 
elegant^ more  by  brute 
force  than  nicety. 

A  number  of  lessons 
were  learned,  some  the 
hard  way[  For  instance,  it 
pays  to  experiment  with  a 
number  of  bipolar  tran- 
sistors even  in  an  audio 
stage.  The  differences  in 
behavior  were  marked. 
There  seems  to  be  little  dif- 
ference among  RCA  40673, 
Sylvania  ECC  222;  and 
Motorola  HEP  F2004  dual- 
gate  insulated-gate  FETs. 

Don't  be  tempted  to  use 
any  40-year-old  capacitors! 
Be  suspicious  of  old  resis- 
tors, too.  Be  lavish  with 
contact  cleaning  spray. 
Don't  attempt  to  use  a 
bipolar  transistor  with  a 
coil'pl US-capacitor  com- 
bination designed  for  use 
with  a  vacuum  tube. 

And,  above  all,  don't 
hesitate  tackling  a  conver- 
sion job.  It  can  be  done! 
(The  owner  agrees!)fl 


HAM-KEY  "  RADIO  TELEGRAPH  SENDING  DEVICES 


Model  HK-3M 
$4A95 


19 


^  Deluxs  straight  key 

*  Anti-tip  bracket.  Can't  tip 

*  Heavy  base.  No  need  to  at 


eed  to  attach  to  desk 


Add  $2>00  Shipping 
&  Handling, 

*  Nsvy  type  knob 
^  Smooth  action 


CC-3P  shielded  cable  &  plug  for  HK-3M  $2.49. 

Add  $  .50  Shipping  &  Handling, 
Model  AT-B  anti-tip  bracket  only,  to  convert  any  HK-3  to  HK-3M. 

S2.99  Postpaid 


Model  HK*4 


44 


95 


Add  $2.00  Shipping 
&  Handling. 


*  Combination  HK-1  &  HK-3  on  same  base 

*  Strarght  key  may  be  used  convantionally  or  as  a  switch  to  trigger 
a  memory. 

CC-173P  Shtelded  cable  with  plugs  For  HK-4  $5.99. 

Add  $1 .00  Shipping  Si  Handling 


Model  HK-1    $ 


29 


95 


Add  $2.00  Shipping 
8i  Handling. 

Dual  lever  squeeze  paddle 
For  use  with  all  electronic  keyers 
Hfiavy  base  with  non-slip  rubbar  faet 
Paddles  reversible  for  wide  or  close 
finger  spacing 

CC-1P  shielded  cable  &  plug  for  KK-1  53.75 

Add  $  .75  Shipping  &  Handling. 

Model  HK-2,  same  as  HK*1  but  less  base  for  tncorp oration  in  your 

own  keyer.  $19.9B 
Add  $1 .00  Shipping  &  Handling, 


Model  HK-5A  Electronic  Keyer 


69 


95 


*  Iambic  circuit  for  squeeze  keying 

*  Self  completing  dots  &  dashes 

*  Dot  8i  dash  memory 

*  BuHt  in  sidetone 


Add  S2,00  Shipping 
Bt  Handling. 

*  Uses  Curtis  8044  keyer  chip 

*  Grid  block  or  direct  keying 

*  Speed,  volume,  tone  fit  weight 
controls  on  front  panel 

*  Use  with  HK-T  or  HK^ 


*  Battery  operated  with  provisions  for  external  power 


Tiasiei  tharqe 


Order  direct  or  from  your  favorite  dealer.        t^20 

The  HAM-KEY  Co. 

P,0,  Box  28271  St.  Louis,  MO  63132 

Phone  TOLL-FRQ 1-800-325-3651 
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NEW  EQUIPMENT  SPECIALS 


ATLM 
RX-lW  Rrrr, 
MU-tlO  Maba«  Mot. 

ALLJAHCE 

liodlil  43  "On  Sate'  Call  farQwite 


17.00 


«4-00 


CUSH  CRAFT 

A-3 
ATV-5 

ATV-3 

2148 

2HrB 

fllT-ftB 

AHl-4 
AI47-U 
AH'J-IOT 
AHU-I 


B9,00 
79,00 

aa.GO 

77,00 
59.00 
59.00 
let.OQ 
5^.00 
23.00 
34.  DO 

34.00 


dtR^IESBL 

Cli|ipert<i«i  t. 

DTR-1200L 

€LA-)0OOB 

DTR-3KA  Call  tor  Qi»l£ 

Mt-30MA 

AT-JK 

AT'IK 

ftT-3000 

W2-PEP 

Jr.  Manktor 


]t».OII 

eas.oo 

S09.00 
3S».00 

359,00 
239,00 
139.00 
2T4.00 

149.00 


DRAKE 

TR7  15fi7  Xcirr, 

HYOAm 

mi  Jr. 

TH5BI 
THfiDXX 
12AVQ 
UAVQ'WB 
JIAVT  /WB 


Li^:  IL549  -  Call  for  Qufntc 


t39.00 
tfl&.00 
1]«.00 

ss.oo 


203-667-0811 


ICpM 

lC2FLiHt:   i;£29.50  Call  tor  Quoti! 

IC2AT  Lmt:  £249.^0     " 

255A  Li^t    ^31^9.  0<^ 

2&0A  List    5499,00        ' 

551  Lifit:  1449,00 

55ID  V   PS20  LiKti  t949.00     ' 

Z5tA  List:  1699.00 

KENWOOO 

120S,  iloir,  a2osr»  tb-sooo, 

TH-7HM>.  TR^lOa     Clll  lor  Quote 
i^C  Towers  4  Acr^UKories 

^1  io2S^O<r 


HodeTlOO 

SWA14 

TB-fHA  Trlbandpr 

10-40V  Vtrtiral 


;  649.00 


159.00 
99,  DO 


YAESU 

CPU-2500K/K 
FT-207R  L|Hti 
FT-lOl^D  List 
rr-90rDMLlHt:   FI535,00 
FT -107    Liftt    11045.00 
FT-TOTtut:  58U&.0O 


369,00 
39Q.00 
1399.  00  Call  for  Quote 
1942.00 


USED  EQUIPMENT 


COLLIKS 

S390A   -  .&  -  32  Mh£  Revr,  w/ 

case  f  4T5.00 

?SS-3BRc¥r,  649.00 

laS-3  Rrvr.  449.00 

fCWM'Z  fRquiid)  tir/5lAP-2  i>S  lOfrd.OO 

KWM-2  (Round?  149.00 

DRAKE 

T-4X  XmlP,w/AC*4  Power  ^irppljr  41ft.  00 

T'4XBXmtr.   */AC'4     '        "  458,00 

TR-4  Xcvr.  yif/AC-4  Pnwer  Supply  47ft. 00 

R-4A  Rcvr.  279.00 

FF-I  rUted  Ttfii,  Adapt.  39.00 

DENTRON 

HF-21WA  Xcwr-  w/'HF-ACS,  Power    494.00 

Supply  Spkr,  Mikr 

OipfieTtcHi  L  Amp,  450.00 

H  ALL  IC  RAFTERS 

SX-tll  Rfrr.  139., 00 

FPM  -300  nevT ,  l» .  00 


4  » 


\y 


KEI\l\A/OOD 

WE  TAKE  PHONE  ORDERS  OR  SHIP  C.Q.D. 


or  Write 

for  your 

super  quote 

today! 


master  ctiarge 


1^75 


I//S4 


HEATH  KIT 

SB-llO  6  meter  Xcvr.  w/HP-23B 

HA-Z02A  2  meter  Amp/40  watts 

ICOM 

I^-5PA  D.C.  Stjpply  StAr. 

KENWOOD 


TS-600  6  metrr  Xc¥r. 


329.00 
49.*J5 


49.00 


499,00 


TEN^TEC 

Triton  U  Xcvr.  w/CW  FUttr  399.00 

Tnlon  tV  Xcvr.   w/CW  Filter  499.00 

OmniDXcvr.  749.00 

Centurv  21  CW  Xevf .  249.00 

YAMU 

rr*»lDE  'Denifl '  w.  FM  *^imi 

UistaU«d  *  rtiLI  v^mntt  999.00 

FTdB  -5«0  XCTT.  449.  M 

FT-filOR  6  mrter  Xcvr,  309.00 

FT-7Xc¥r.  349, 00 

FT- lam*  w,  YM '22  TT  lllJU  3 29 . 00 


liATKfffAL 

Hex -5  Xrrr.  «  ^Pow«r  Supply/ 

Hex -3    Xrt^r.  #^Ptrw*f  Sopply/ 
Spkr, 

SWAN 

600R  RcFT. 

250  6  meter  Xcvr.  w /I ITXC  PdW«r 

Supply /rSplsr. 
500CX  Rcvr,  w/lITXC  Power  Sup. 

^nd  Spkr. 
VX-2  Vox  Unit 
llTC  ACPower  Supply 
14C13C  Mc^dtile 


339,1X1 

249.00      ^ 


339.00 

269.00 

479,00 
39.00 
59.00 
39.00 


STANDARD 

t46    2  meter  tfT 
^aje»  cliir|rer 

TEMPO 

Tempo  On*  Xcrr. 
and  SpfcT. 


f/TTPf  ntcai|«. 


AMTENNA  PACKAGES 
CuBhcni?rATB-34  Triljander  w/ 

Alliance  HD73  Rotor 
Cuehrrnfi  A -3  Tnbandcr  tw/ 

Alliance  HD73  Rotor 
Hy|J!aini  TH3  Jr.  Tnbander  w/ 

Alliance  HD-73  Rotor 
Hygnirt  TH3MK3  Tnt^ndfr  w/ 

AUUinre  HD-73  Rntor 
Hypiui  TH3DX  Tril»iider  w 

AUlUKe  UD'Ti  Rotor 


» 179.00 


Powtr  SitpfiT 


379.00 


We  Sell 
New 


and  Service  the  Following 
and  Used  Equipment: 


AldB 

Alli^ncfi 

Anieco 

ARAL 

Atlas 

6encih«r 

Bird 

B  *  W 

Caiib&oi^ 

COE 

CES 

C  usher  all 

E>entfOfi 

Drak« 


DSl 

ETO  Alpha 

Ham  Kay 

Husirer 

HyGain 

tCOM 

J\N  Mtlief 

KDK 

KLM 

La 'sen 

Mtcroiog 


Mirage 
Mosiey 
Murch 
PIPO 

S^^ton  Wire 

SST  ElecrfO«»CS 

Swan 

Te^en 

Ten  Tec 

TET  Aii1«rinas 

Tfat 

LInadilla 

VHF  Engmeefing 

Vibro&ieic 

WNsoh 

Wilson  Cornrriercial 

Yaesu 


Wf  EXPOAT 

«rint«d  In 
foreign  countrl«i)| 


COMMUNICATIONS 


95  Kitts  Lane,  Newington,  Conn.  06111 

''Near  ARRL  Headquarters'' 

Call:   203-667-0811 

OPENMON  FFII   i0  5.30*Sal   104 
EASV  DIRECTIONS:   Rt.  15  SoutK  -  2  blocks  pail  McDonald  s  iBerlin  TurTiplkeJ 


SUB-DEALER  INQUIRIES  INVITED!  <Send  letterhead  for  complete  package) 


^  Reader  Servfce^ses  page  195 


73  Magazme  •  July,  1980    51 


ADDSCAN 

now  you  can  be  two  places  at  once 


4iAHti«4.  * -•SCAN 


TO  RK  OSatiATOft 

1 

CHAmfEL 

S€LECT 
SWITCH 


SELECT 
SWITCH 


■*T0   SCANNER 


■HtV 


ix5   ^^ 


ly  z 


G.ETC 


•      fc      " 


r  r  r'  r 


r 


?  t        Wm%^     ^  ^        M3(4    ^  ^        OTfKft     ^  ^ 


1         (» 1  II 

. L 


■  TO  RX  OSCILLATOR 


8Er0m  MQDfFfCJiTfON 


8 

AFTER  MQDiFiCATlON 


Fig,  7.  faj  Crystal  deck  before  modification,  (b)  After  modiiication. 


rnoM 
SQUELCH 
(5£E  TE3(TJ 
v 


tzv 

4 


(COIL  II V.  >0«i*J 


*lB¥fNO   OKI  SWITCH  SI) 


il^ 


TO  DIODE 
SW/4TCHING] 


® 


V*  LOCKOy T 
\  SWITCH 


geoA 


LED 


1017 


m 


— *T0  *f2V 
IMO   ON 
SWITCH  Sll 


a, 1^,13 


n  {PjN  (3. 


S£E  TEXT) 


:iD 


534S67iSlO 


eUPLlCiT£     fOH   EACH    CHANNEL  5  THRU  10 


SOU! 


fig.  2.  Scanner  schema  He 


Dan/ef  P,  Bohr  WB9f  SC 
3970  Sferimg  Road 
Dowoers  Crove  IL  605  J  5 


One  major  drawback  in 
owning  an  older  crys- 
tal-contfolled  2-meter  rig  is 
having    to    listen    only    to 

whatever  you  have  your 
channel  selector  turned  to. 
The  end  result  is  missed 
contacts  and  a  very  tired 
hand  from  switching  the 
channel  selector  switch 
back  and  forth.  After  star- 
ing at  the  front  of  my  rig 
and  scratching  my  head  in 
frustration,  a  thought  oc- 
curred to  me:  "Hmm,  a 
scanner  would  be  nice  ,  ,  /' 

The  features  of  this  scan- 
ner include  LED  indication 
of  the  active  channel,  chan- 
nel-lockout switches,  and 
an  LED  busy-channel  in- 
dicator/COR.  Junk-box- 
variety  components  can  be 
used,  although  not  every- 
one has  a  4017  counter  chip 
lying  around  his  junk  box. 
All  transistors  are  2N2222s, 
diodes  are  1N914s,  and 
LEDs  are  whatever  looks 
nice.  I  built  my  prototype 
on  perfboard;  construction 
is  fairly  straightforward. 
The  scanner  consists  of  4 
main  sections:  clock,  invert- 
er/COR,  counter,  and  diode 
crystal  switching. 

Converting   the    crystal 
deck  in  the  receiver  to  im- 
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plement  diode  switching  is 
the  first  thing  on  the  agen- 
da. This  not  only  will  make 
it  possible  to  connect  up 
the  scanner,  but  also  will 
make  it  possible  for  remote 
switching  of  channels  if 
desired,  as  switching  is  ac- 
complished by  switching  a 
voltage  rather  than  the 
oscillator  leads  themselves. 

This  conversion  will  work 
on  almost  any  rig  in  which 
RX  oscillator  crystals  have 
one  side  grounded,  as  do 

my  Wilson  WE-224  and 
most  other  makes.  On  most 
rigs,  this  ground  is  one  long 
common-to-all-crystals  bus 

—  see  Fig,  1(aJ, 

First,  lift  the  ground  con- 
nection from  this  bus.  If  the 
ground  is  made  via  the 
screwheads  from  the 
screws  that  hold  the  deck 
in,  you  may  have  to  file 
some  foil  away  around 
them.  Next,  disconnect  the 
RX  oscillator  input  lead 
from  the  channel-selector- 
switch  wiper  and  connect 
this  lead  to  the  common 
bus  for  the  crystals  that  you 
just  finished  isolating  from 
ground.  Now,  connect  a 
470-Ohm  resistor  between 
the  wiper  on  the  channel- 
select  switch  and  the  NC 
connection  on  SI . 

Installation  of  the  switch- 
ing diodes  is  next  — see  Fig. 
1(b).  Connect  the  cathode 
end  of  each  diode  to  the 
side  of  each  crystal  that 
connects  to  the  channel-se- 
lector switch  and  bus  all  of 
the  anodes  to  ground.  Keep 
all  leads  short  Find  a  +12- 
volt  source  in  your  radio 
and  connect  the  wiper  of  SI 
to  it  If  everything  checks 
out  so  far,  connect  the 
radio  to  power  and  fire  it  up 

—  it  should  work  normally. 
Disconnect  power. 

The  inverter/COR  con- 
sists of  Q3  and  Q4.  Tran- 
sistor Q3  supplies  pulses  to 
the  counter  from  the  clock 
and  keeps  the  clock  pulses 
from  advancing  the  counter 
when  a  squelch  voltage  ap- 


pears. Since  a  squelch  volt- 
age from  the  radio  is  neces- 
sary to  stop  the  scanning 
when  a  signal  is  present, 
now's  a  good  time  to  pull 
out  your  schematic,  if  you 
haven't  already.  Find  the 
squelch  section.  Most  FM 
transceivers  have  a  "noise" 
squelch,  in  which  ''noise" 
present  at  the  discriminator 
is  amplified  and  rectified  in- 
to a  dc  bias  voltage  to  turn 
a  transistor  "on/'  squelch- 
ing the  receiver.  When  a  sig- 
nal is  present,  the  noise  at 
the  discriminator  "quiets/' 
removing  the  bias  and  un- 
squelching  the  receiver. 
Locate  this  switching  tran- 
sistor and  find  its  collector. 
This  is  where  the  squelch 
voltage  for  the  scanner  is 
taken.  Transistor  Q4  is  the 
optional  COR  and  can  be 
omitted  if  not  needed  Or, 
leave  it  in  to  sound  a  buzz- 
er, key  a  transmitter,  or 
whatever. 

The  clock  consists  of 
Q1-Q2,  which  is  an  astable 
multivibrator  whose  fre- 
quency is  determined  by 
the  time  constant  of  the  10k 
resistor  and  5-uF  capacitor. 
With  these  values,  the 
clock  runs  at  about  15  Hz, 
which  is  about  one  and  a 
half  scans  a  second  if  10 
channels  of  scan  are  imple- 
mented. A  555  timer  could 
have  been  substituted  for 
the  clock  to  lower  the  parts 
count,  but  I  didn't  have  one 
lying  around  the  shack  at 
the  time  and  I'm  a  cheap- 
skate, anyway. 

The  4017  CMOS  counter/ 
divider  does  the  counting. 
For  each  positive-going 
pulse  from  Q3,  it  advances 
1  count  When  it  reaches 
count  10,  it  resets  and  starts 
over.  The  4017  is  a  nifty 
chip  in  that  it  has  a  special 
"reset"  pin.  Using  this  fea- 
ture, it  is  possible  to  use  it 
not  only  as  a  count-to-ten 
counter,  but  also  as  a  -^9, 
-^8,  -^7,  etc.  For  example: 
If  your  rig  has  only  6  chan- 
nels, take  count  7  (pin  5] 
and  connect  it  to  the  reset 
terminal    (pin    15).    In    this 


RF  POWER 


^W 


^^S;i^^  WATTS  /^ 


0\ 


Your  One  Stop  Source  for  RF  Power  Tubes  and  Transistors 


flF  1$  BUSTtNQ  OUT  ALL  QVER 
0877/30X1 500A7  .,„...,.„.   Jt300.00    6MJ6     ,.., 


t+'«ri     tir^Bsi 


■VPt^-f    Plf1l-fil*ll'V> 


■■■4-Fiq«IR-il--hfii 


»3.a3 
5.S0 
e.25 

£2.00 


II F  Trantliloft 
SDU51  —COW  2-30Mrvz  12.SV  Flange  12,D0  Ce^calteni  (or  100W  Fineafs 

=  to  MRF  453) 
flf  13  ^  SOW  2-175Mhz  12.5V  Slud  1yp«  12.50  (Prdmium  replacement 

for  MRF  450A  &nd  2N60S4) 
OF  33  —  TOW  2'30Mtiz  T2.5V  Stud  Tyfw  13.50  (PrBmium  replacement 

lor  MRF  456A1 

MINIWUU  ORDEfl  taS.OB 
CAUTOLL-FREE  a0l|.945-2322  (NY   St«t«5ie-&3ft^AaftO) 


R  F  Gain,Ltd. 


100  Mtrrick  Road 


1^342 

Rockvlllt  CMtr*,  Ntw  York  11570 


way,  it  will  scan  to  6,  then 
reset  on  the  seventh  count. 
If  you  want  your  rig  to  scan 
10  channels,  simply  ground 
the  reset  pin. 

Theory  ol  Operation 

The  output  of  clock  Q1- 
Q2  is  fed  into  the  base  of  in- 
verter Q3.  The  output  of  Q3 
goes  high  with  every  low 
count  of  the  clock.  The  out- 
put of  Q3  is  fed  into  the 
4017  counter,  and  for  each 
count  of  the  clock  in  which 
the  output  of  Q3  goes  from 
low  (about  1  V)  to  high  (12 
V),  the  counter  advances  its 
count  by  1,  making  it 
"scan."  Each  output  of 
the  counter  is  connected 
through  an  LED,  lockout 
switch,  limit  resistor,  and 
switching  diode  to  ground. 
As  each  output  goes  high, 
each  respective  switching 
diode  is  forward  biased,  ef- 
fectively grounding  one 
side  of  the  crystal,  connect- 
ing the  crystal  momentariiy 
to  the  RX  oscfllator  circuit. 


If  there  is  a  signal  on  that 
channel,  there  will  be  a 
voltage  available  at  the 
squelch  circuit.  This 
squelch  voltage  will  make 
Q3  conduct,  forcing  Q3's 
output  to  stay  low.  which 
stops  the  4017  from  ad- 
vancing with  the  clock  to 
the  next  count  and  locking 
it  on  the  active  channel 
Diodes  D1-D2  isolate  the 
clock  voltage  from  the 
squelch  and  vice  versa.  LED 
1  is  just  a  visual  indication 
that  the  clock  is  counting 
during  scanner  operation 
and  works  as  a  carrier  indi- 
cator when  the  scanner  is 
disabled. 

Conclusion 

Why  listen  to  one  chan- 
nel at  a  time  when  you  can 
listen  to  ten  at  a  time?  This 
setup  is  especially  nice  on 
business  and  vacation  trips 
when  you  don't  know  which 
channels  are  used  locally. 
Monitor  them  all  and  find 
out!B 
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WILSON  SYSTEMS  TOWERS 

-  IN  STOCK  - 


vv>r 


FACTORY  DIRCCT 


ST-77B 
Features: 

Max.  Height:  77' 
Min.  Height:  24 ' 
Weight!  700  lbs. 
Winch:  1500  lbs. 
Cable:  6400  lbs. 
Requires  RB-77B  B 
will  be  totatty 
freestanding 


16' 


16' 


16' 


6"  O.D. 


MT-61B 
Features: 

Max.  Hetglit:6r 
Min.  Height:  23' 
Weight:  450  lbs. 
Winch:  1200  lbs. 
Cable:  4200  lbs. 
No  Guys  required 
wtien  mounting 
against  house. 

For  completely 
freestanding  in- 
stall at  ion,  use 
RB  61 B  Of 
FB'61S  below. 


Q& 


FACTORY  DIRECT 


389 


3  5'O.D. 


16' 


4.i'0.D. 


6"  O.D. 


20' 


TT^SB 
Features: 

Max  Height:  45' 
Min.  Height;  22' 
Weight:  250  lbs. 
Winch:  1200  lbs. 
Cable:  4200  lbs. 

No  Guys  required 
when  mounting 
against  eve  of 
house. 

For  oompletely 
freestanding 
installation,  use  ^ 
RB^BB  or  FB-45B 
below. 


S"0,D. 


3.5  O.D. 


4.&  0.D 


ZO' 


6' 


im 


20' 


IN  STOCK 


WIND  LOADING 
Tower     Height    Sq.  Ft. 

ST-77B 

69 

18 

Square 

Footage 

Based  on 

j    50  MPH 

Wind 

77 

12 

MT-61B 

53 

1S 

61 

12 

TT45B 

37 

18 

45 

17 

w 


BAH  CHART 

TOWER 

wtimi 

DEPTH 

TT^B 

t2''x12'' 

30" 

FB^SB 

30*  K  30" 

4Ji' 

RB45B 

ao-'xao* 

+H' 

MT-flIB 

IB' X  18" 

4' 

FB-eiB 

3'  x3' 

B%' 

PB^IB 

3'  x3^ 

B%* 

STTTB 

S&e  Befovw 

Baaes 

RB'77B 

3U' »3^' 

6' 

Wilson  Systems  uses  a  new  high  strengih  carbon  steel  tube  manufactured  especisilty  for  Wilson  Systems.  It  Is 
25%  stronger  than  cofiventional  pipe  or  tubing.  The  tubtng  siie  used  is:  2"  &  3V4  "  ,095;  ^'^  "  &  6 VI 25;  S"" 
-.134.  All  tubing  is  hot  dip  galvanized.  Top  section  is  2''  O.D.  for  proper  rotor  and  antenna  mounting* 

The  TT-45B  and  MT-61 B  come  complete  with  house  bracket  and  hinged  base  ptate  for  agairtst-house  mount- 
ing. For  totaUy  freestanding  insta Elation,  use  either  of  the  tilt-over  bases  shown  below. 

The  ST-776  cannot  be  mounted  against  the  house  and  must  be  used  with  the  rotatirtg  tilt-over  base  flB-77B 
shown  below. 


TILT-OVER  BASES  FOR  TOWERS 


FIXED  BASE 

The  FB  Series  was  designed  to 
provide  an  economical  method  of 
moving  the  tower  away  from  the 
house.  It  will  support  the  tower  in 
a  completely  free  standing  vertical 
position,  while  also  having  the 
capabilities  of  tilting  the  tower 
over  to  provide  an  easy  access  to 
the  antenna.  The  rotor  mounts  at 
the  top  of  the  tower  in  the  con- 
ventional manner,  and  will  not  ro- 
tate   the    compEete    tower. 

FB45B. .  112  lbs.. .  M79.9S 
FB-61B. .  189  lbs.. .  *259.95 


ORDER 
FACTORY  DIRECT 
1-800-634-6898 


ROTATING  BASE 

The  RB  Series  was  designed  for 
the  Amateur  who  wants  the  add- 
ed  convenience  of  being  able  to 
work  on  the  rotor  from  the 
ground  position.  This  series  of 
bases  will  give  thai  ease  plus  ro- 
tate the  complete  tower  and  an- 
tenna system  by  the  use  of  a 
heavy  duty  thrust  bearmg  at  the 
base  of  the  tower  mounting  posi- 
tfon,  while  still  being  abie  to  tilt 
the  tower  over  when  desiring  to 
make  changes  on  the  antenna 
system. 

RB-45B  .  144  lbs. .  *249.95 
RB-61B.  229  lbs. .  *334.95 
RB-77B.  300  lbs. .  *499.9S 


Tilting  the  tower  over  is  a 
one-man  task  with  the  Wil- 
son bases.  (Shown  above  is 
the    RB'67B.    Rotor   is  not 

included  J 


IV  Sf 


WILSON 

SYSTEMS,  INC. 


Prices  Effective  7-1-80  to  7  30-80 


42SS  S  Pularrs  Ave..  Lm  Vegas  Movjdj  891Q3 


WILSON  SYSTEMS,  INC.  MULTIBAND  ANTENNAS 


WV-1A 


FACTORY  DIKECT 


4BAM0 
TRAP  VERTICAL 
(10 -40  METERS) 

No  bandswitching  necessary 
with  this  vertical.  An  e;(ceHeot 
low  cost  DX  antenna  with 
an  electrical  quBitef  wav&length 
on  each  band  and  low  angle 
radiation.  Advar^ced  design 
provides  low  SWR  and 
exceptionally  flat  response 
across  the  hjJt  width  of  each 

FCTtured  is  th«  Wilson  large 
diametef  HighQ  tfaps  whidi 
will  maiinain  resonant 
points  wfth  v^ytng  temperatwes 
and  humidtty. 

Easily  assembled,  the  WV-1A 
is  supplied  with  a  hot  dipped 
galvanized  base  mount 
bracket  to  attach  to  vent  pipe  cif 
CO  a  mast  driven  in  the  ground. 

NOTE:  Radfals  &te  tequited 
for  p^k  operation,  (See  GR-1 
betow) 

SPEORCATfONS 

•19'  total  hfltgN 

•  SeJf  5uppcxtif>g  —  no  guys 
required 

»  Weight  -  14  lbs. 

•  InpKJt  impedar^ce:  50  H 

•  Powerhandling  capabitity: 
Legal  Limit 

•  Two  High-Q  traps  with  large 
diameter  coils 

•  Low  angle  radiation 

•  Omnidirectional  performance 

•  Taper  swaged  aluminum 
tubif>g 

•  Automatic  bandswitching 

•  Mast  bracket  furnished 

•  SWR:  k1:1  or  ie^s  on  all 
bands 


GR-1 


The  GR-1  is  the  complete  gfound 
radial  kit  for  the  VW-IA.  It  consists 
of  150  '  of  7/14  stranded  alumfntim 
wire  and  heavy  dtity  egg  Insulators, 
instructions.  The  GR-1  will  increase 
the  effictency  of  the  WV-1 A  by  pro- 
viding the  correct  counterpoise. 


33-6  MK 


How  you  can  have  the  capabilities  of 
AOnmeter  operatiort  on  the  SYSTEM 
36  and  SYSTEM  33.  Using  ihe  same 
type  high  quslitv  traps,  the  AO-metar 
addition  wifl  offer  1  BO  KHZ  of  bend- 
width  at  less  than  2:1  SWR.  The 
fVBW  33-6  MK  will  fit  youf  present 
SY36,  SY33,  or  SY3  and  use  the 
same  singie  feed  lir>e.  The  33-6  MK 
addft  approximately  15'  to  the 
driven  element  of  yowr  tri-banderp  in- 
creasing the  tuning  radius  by  5  to  6 
feet.  This  addition  will  offer  an  effec- 
tive rotatable  dipole  at  the  same 
height  of  your  beam. 


S  Y-40A 
♦349"* 

•  3  MONOBANDERS 
on  1  Boom 

•  4  elements  on  20  mus 
FULL  SIZE 

•  4  elements  on  1 5  mtrs 

•  5  elements  on  1 0  mtrs 

The  System  40A  is  the  answer  to  the  DXer  who  does  not  have  space  to  stack  mono- 
banders  yet  wants  the  advantages  they  offer.  Through  the  use  of  a  switchable 
matching  unit,  only  one  feed  line  is  required  and  complete  coverage  of  both  the 
phone  and  cw  bands  are  available  with  only  one  setting* 


M».  Pvvt  tnpui. 
VSWR  ^  Res.. 
ifTtpfldBnc  V . .  t  *  m 


SPEaFICATIONS 

«,..l,«0il  Linut         Matching  MvthQCt^.......,.  ..Spilt  data 

.  ii  >  it  di . .  > » ..  1 .2:1         HB  RatiQ'.  ........>.  .»<*ii, ......  25  db 

qO  oHfti         Eksofn ,.,  ^  ^  ^  ■«<■■***•*»  <  2    x  ^o 

Bolun  Supptted        Longest  Elemwrl- , ,36* 

Turning  Radiui  r ,.,...  ,  ^*6'* 


Surfsc*  Area. . . 

Wkid  Lo^^r^  @  90  mflh, 

AjBsem  WeigNt , 

Shipping  WetghL  .,.»..* 


12  1  sq.ft. 
..309rbs 
...  75  lb*. 
_ .  .  B4  lbs 


sy-36 

♦214 


A  trap  loaded  antenna  that  per- 
forms like  a  monobander! 
That's  the  characteristic  of  this 
six  element  three  band  beam. 
Through  the  use  of  wide  spac* 
ing  and  interlacing  of  ele- 
ments, the  following  Is  possi- 
ble: three  active  elemerrts  on 

20,  three  active  elements  on  15,  and  four  active  elements  on  10  meters.  No  need  to  run  separate  coax 
feed  lines  for  each  band,  as  the  bandswitching  is  aulomaticallv  rnade  via  the  High-Q  Wilson  traps. 
Designed  to  handle  the  maximum  legal  power,  the  traps  are  capped  at  each  end  to  provide  a  weathet- 
proof  seal  against  rain  and  dust.  The  special  High-Q  traps  are  the  strongest  available  in  the  itidustry 
ttsday. 


SI>ECIFIC  AXIOMS 


Band  WH/ 

MaiKitTiU'lii  |ji.'WH!r  input 

VSWR  C?5  resonante 

F/B  Rnrifi 


14  2V38 

Legal  Ljmit 

Up  to  9  fia 

1,3;  1 

50  ohm 

20  dB  or  bPttPF 


Boom  (O  D,  M  Unglh) 
No.  of  Element*, 
Longest  EtoiTiBnl 
Turning  Radius  . 
WlaKimum  mast  diimneler 
Surface  area 


2"  n  24'  2yi' 
6 

18 '6" 
2" 

8.6  m  it. 


Wind  Loading  i?  SO  mpU  .  , 

MoKimurn.  wind  survival    .  . 
Feat^  method    . 

SSniPPrnq  wweiqht  (approx) 


21b  Jbs. 
TOO  mph 

tsuppllEdJ" 
S3  lbs, 
62lbf, 


SY-33 
♦1 59" 


Capable  of  handling  the  Legal 
Limit,  the  SYSTEM  33  is  the 
finest  compact  trtbaoder  avail- 
able to  the  amateur.  Designed 

and  produced  by  one  of  the 
world's  largest  antenna  manu- 
facturers, the  traditional  quality 
of  workmanship  and  materials 
excels  with  the  SYSTEM  33.  New  boom  to- element  mount  consists  of  two  1/8"  thick  formed  aluminum 
ptates  that  will  provide  more  clamping  and  holding  strength  to  prevent  element  misalignment.  Superior 
clamping  power  !s  obtained  with  the  use  of  a  rugged  1/4 "  thick  aluminum  plate  lor  boom  to  mast  mourn- 
ing. The  use  of  large  diameter  High-Q  Traps  in  the  SYSTEM  33  makes  it  a  high  performance  tri-bander 
and  at  a  very  economical  price.  A  complete  step-by-step  illustrated  instruction  manual  guides  you  to  easy 
assembly  and  the  lightweight  antenna  makes  installation  of  the  SYSTEM  33  quick  and  simple. 
SPECIFICATIONS  ^^_^^^.^^^^^^— ^^^^^^^^^^^^ 


B4*id  MNv  .      . 

Mjiiiimum  pHDwer  ii^put 
Gmf>  id^dl 

Imp«tlif«* 


H31  2i 
Legal  Linuft 
Up  to  B  dB 
\  3  1 
50  oh  mi 


flijom  to  D   *  length  J 
Nio.  o1  f  iemcnll 

Tvrftifif  rad»ui 
JMaminTiuTn  rTVUT  difl^TMlef 

Surf  an:*  arfa 


3 

IS  9"' 
2"  O.D 

5   ?  50     *t 


Mm^  loadiing  31  80  mph  1 14  lbs. 

Atftfnbied  Mfei^c  l4P43fDi>        3?  lbs. 
Shipp^g  vweiglht  (ap«irojtl  42  lbs. 

Difl^t  52  0**m  feed  -  ft©  btluo  r»quir«d 
MaiEimum  wind  survival  tOO  mph 


ORDER 
FACTORY  DIRECT 
1-800-634-6898 


Prices  Effective  7-1 -SO  to  7-30-80 


r70fl  WILSON 

^UKMmM  SYSTEMS, INC, 

4286  S.  Polaris  Ave.,  Las  Vegas,  Nevada  89103 


Prices  and  Bpaoif  icatioriB  flubject  to  change  without  notice, 


Rodney  A.  Kreuter  WA3iNK 

RD  #7,  Box  27G 

New  StBnton  PA  15672 


Flat  Cells  are  No  Fun! 

build  a  battery  status  monitor 


»3I0V 


nmA| 


nio 


fOml 


■*  TO  DEVICE   *i* 


5mA    I     |:  RIJ 


AT 


fig.  1.  510  V/15  mA  =  RIO 
+  Rn  =  34k.  RIO  =  (510 
volts  -  to  vo/tsi'lS  mA  = 
JJfe;  Rtl  =  54k  -i3k  = 
1L  Thefefore,  RIO  =  33k 
and  Rn  =  Ik. 


With  the  sales  of  two- 
meter  rigs  on  the  rise 
{most  powered  by  12  V  dc), 
many  hams  are  finding 
themselves  with  a  great 
deal  of  battery-operated 
equipment  around  the 
shack.  Sure,  many  of  us 
have  1 2-voIt  power  supplies 
that  can  almost  be  used  for 
arc  welding,  but  quite  a  few 
people  have  battery  back- 
up for  emergency  service. 
Add    calculators,    radios, 


mMT  tea) 


*  &€E  TEJtt 

»«  LOW  tEAKAGE  Hf^H  SI 


fig.  2.  Pilot  lighVvoJtage  monitor 


digital  voltmeters,  clocks, 
toys,  tape  recorders,  and 
photographic  equipment 
and  you  have  a  scene  that 
makes  Eveready  grin  from 
ear  to  ear 

The  pilot  light/vohage 
monitor  will  not  extend  the 
life  of  or  eliminate  the  need 
for  any  batteries.  What  it 
will  do  is  give  you  plenty  of 
warning  that  the  old  power 
source  just  ain't  what  she 
used  to  be.  As  an  added 
bonus,  it  will  tell  you  that 
the  device  is  on,  and  it  will 
do  it  at  very  little  cost 

Circuit  Operation 

Trimmer  resistor  R1  sets 
the  voltage  threshold  of  the 
device.  As  long  as  the  volt- 
age applied  to  the  circuit  is 
greater  than  this  threshold, 
zener  diode  D1  will  con- 
duct, causing  transistor  Q1 
to  saturate.  This  keeps  pin 
10  of  inverter  1  in  a  logic  1 
or  high-voltage  state. 

Inverters  2  and  3  form  a 
low-frequency  oscillator  [2 
Hz  or  so)  which  would  nor- 
mally  cause    the    LED   to 


blink  at  a  slow  rate-  The 
LED  will  not  blink,  how- 
ever, as  long  as  pin  10  re- 
mains high.  The  reason  for 
this  is  that  diodes  D2  and 
D3  form  an  OR  gate  and  in- 
verter 1  continuously  ap- 
plies a  1  to  D2,  which  pass- 
es (ORs)  the  continuous  1 
to  light  the  LED  regardless 
of  D3's  input 

When  the  voltage  falls 
below  the  voltage  thresh- 
old, pin  TO  falls  to  logic  0 
(about  zero  volts).  With  the 
constant  1  removed  from 
D2,  the  pulses  from  in* 
verters  2  and  3  are  ORed 
through  D3  and  the  LED 
will  flash.  The  flash  rate 
can  be  adjusted  by  chang- 
ing CI,  R5,  or  R6. 

Construction  and 
Coinponent  Substitution 

Almost  any  type  of  con- 
struction can  be  used  in- 
cluding printed  circuit  or 
perf  board.  The  only  restric- 
tion is  that  the  LED  must  be 
placed  in  a  position  that  is 
clearly  visible. 

The  value  of  the  zener  is 
not    critical.    Its    voltage 
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rating  must  be  less  than  the 
voltage  threshold  that  you 
wish  to  have,  however.  You 
can't  fire  a  5-volt  zener 
with  3  volts.  Ideally,  the 
zener  should  have  a  sharp 
knee,  but  the  prototype 
worked  with  any  one  that 
was  tried. 

By  itself,  the  pilot 
light/voltage  rnonitor  will 
operate  from  about  3  volts 
to  15  volts.  Much  higher 
voltages  can  be  monitored 
by  using  a  voltage  divider. 
Do  not  try  to  regulate  the 
voltage  divider! 

For  example,  assume 
that  you  wished  to  monitor 
a  510- volt  flash  battery. 
Calculate  RIO  and  R11  as 
shown  in  Fig.  1. 

Works  nicely  on  paper, 
doesn't  it?  Well,  it  would 
work  if  you  can  afford  15 
mA  Stop  and  calculate  the 
power  drawn  from  the  bat* 
tery  510  V  x  0.015  A  = 
7.65  Watts! 

Which  brings  me  to  my 
final    point.    The    device 


needs  about  10  mA  to 
operate.  A  voltage  divider 
needs  a  few  mA.  Make  sure 
you  can  spare  the  currenti 
A  nine-volt  transistor  radio 
battery  cannot  spare  10 
mA.  AA,  C,  or  D  cells  can. 
N leads  or  a  car  battery  cer* 
tatnly  can.  As  a  wise  man 
once  said,  "Look  before 
you  solder/'  or  something 
to  that  effect. 

Adjustment 

Adjustment  is  quite  sim- 
ple. Using  a  variable  power 
supply  or  a  voltage  divider, 
adjust  the  voltage  to  your 
desired  threshold.  Turn  the 
trimmer  pot,  R1,  until  the 
LED  is  constantly  on.  Slow- 
ly back  the  pot  off  until  the 
LED  begins  to  blink.  Try 
raising  and  lowering  the 
supply  voltage  to  make 
sure  the  device  operates  at 
the  desired  threshold. 

As  an  added  precaution 
against  battery  failure,  buy 
some  stock  in  a  good  bat- 
tery  company.  ■ 


^  .^ 


ermaniB 
llmatear  - 
Supply. 

Ine. 

MEMPHIS.  TENNESSEE 


NO  MONKCV  BUSINCSS! 

(A)  Complete  Service  Facilities 

(B)  Good  Deals  on  most  Brands 

(C)  Shipping  within  24  Hours 

(D)  All  inquiries  handled  by  Active  Hams  with 
over  20  years  experience  in  ham  radio 

CALL  TOLL  FREE 
1-800-238-6168 

//V  TENNESSEE,  CALL  901^52^276 

MONO  A  Y-SA  rURDA  Y  8:38-5:30 

FOR  YQUB  SPECIAL. 


Write:  3202  Summer  Ave..  Memphis,  Tennesee  38112 


fi 

I  $129.95  buys  you  one  of  the  worlds  finest  300  watt  antenna  tuners 
with  features  that  only  MFJ  offers,  like  .  .  .  dummy  load,  SWR,  forward, 
reflected  power  meter,  antenna  switch,  balun.  Matches  everything  from 
1.8  thru  30  IVIHz:  coax,  random  wires,  balanced  lines. 


NEW  MFJ  DELUXE  Versa  Tuner  II 


MFJ^s  Best  Versa  Tuner  II ,  »  » 
Solid  Americarf  Quality 


This  ti  MFJ'i  best  Versa  Toner  \l  And  om  of 

the  world's  finest  300  watt  (RF  ouipul)  tuners. 

The   MFJ-949  Detuve   V^rsa   Tuner  I  gives 
vou  a  combinalian  oi  quaiity.  pcriormance.  arnl 
features  that  others  can't  much  a1  ftiis  pncc 
or  any  price. 

PERFDHMANCE:  You  can  run  your  full  trans- 
ceiver  power  output  -  up  to  300  watts  RF  out 
put  -  and  rrratcti  your  transmitter  to  any  feedline 
from  1,8  thru  30  MH?  whether  you  have  coax, 
balanced  line  or  random  wire, 

FEATURES:  A  200  mlt  50  ahm  dummy  load 
lets  you  tune  up  lor  maximum  performance. 

A  sensiEive  meter  tets  you  read  SWR  mih  only 
5  watts  arrd  both  forward  and  retlected  power  in 
Iwo  ranges  (300  and  30  watts| 


A  Heiltite  anlenna  switcli  lets  you  select  2 
coax  Imes  direct  or  thru  tuner,  random  wrr^  or 
balaitced  line  and  dummy  load 

A  large  efflcienl  alrwpund  Irtduclor  3  inches  m 
diameter  gives  you  pieniy  of  matchmg  range  and 
less  losses  for  more  watts  out. 

1:4  balun,  100D  voU  capacilors.  SO  239  coaK 
connectors.  Binding  post  tor  halanc^-jd  line,  random 
wire,  (jround    10x3j(7  rnches. 

QUALITY:  Every  single  unit  Is  lesled  tor  per 
lorfriaiice  and  lu'^pected  lor  quality   Solid  American 
cDnstruction.  quafity  components 

The  MFJ- 949  carnes  a  fiilf  orte  year  uncondi 
fmnal  guarantee 

Order  from  mFJ  and  try  it  ^  no  obllgaiion.  If 
nc»l  deHqJiled.  return  it  mthm  30  day?  Jflt  a  re 


lund  (fess  stiippir>g). 

To  ortlef.  simp^  call  us  toll  free  800  647  1800 
and  charge  it  on  your  VISA  or  Master  Charge  or 
mail  us  a  check  or  moTiey  ordef  tor  $129.95 
plus  S4.00  lor  shtppmg/handling. 

Don*l  wait  any  longer  to  tune  out  that  SWR 
and  enjoy  sDltd  (J u  Order  your  Deluxe  Versa 
Tuner  II  at  no  obligation   today. 


CALL  TOLL  FREE  . . ,   800-647-1 600 


CatI  601  323-5069  for  technical  mformation,  or- 
def/repair  status  Also  call  601  323  5869  outside 
continental  USA  and  in  Mississippi. 

MFJ  ENTERPRISES,  INC. 

BOX  494.  MISSISSIPPI  STATE,  MS  39762 


^  flearfef  Sefvtc^^se^  page-  r95 
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when  Plus  Goes  Minus 

a  555-based  negative  power  supply 


Vtc 
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24011 
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Fig.  7.  Original  -9-volt  power  supply. 
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Hubeft  E.  Minchow 

7065  Lynnwood  Avenue  N£ 

Renfon  W>V  9S055 


Recently,  I  had  to  make 
an  extensive  modifica- 
tion to  a  number  of  iden- 
tical pieces  of  equipment. 
As  a  result  of  the  modifica- 
tion,  the  power  supply  in 
these  sets,  which  had  orig- 
inally been  designed  to  fur- 
nish only  regulated  5  volts, 
had  to  be  revised  to  also 
deliver  +9  volts  and  -9 
volts.  The*±9-vott  supplies 
did  not  require  as  stiff 
regulation  as  the  5-volt  line, 
and  the  current  demand  for 


the  two  supplies  was  less 
than  20  mils. 

Since  rebuilding  the 
power  supply  by  replacing 
the  power  transformer  with 
one  which  had  windings  of 
the  correct  voltages  for  the 
three  supplies  and  adding 
the  components  for  com- 
plete power  supplies  would 
be  costly  in  time,  material, 
and  space,  1  looked  for  a 
more  economical  way  to 
obtain  the  plus  and  minus 
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supplies. 

As  the  input  vottage  to 
the  5  volt  regulator  (at  the 
filter  capacitor)  was  about 
12  volts,  the  positive  9  volts 
could  be  obtained  by  con- 
necting a  series  resistor  and 
a  zener  diode  to  the  filter 
capacitor.  This  became  the 
+  9-voIt  power  supply  for 
the  cost  of  two  small  com- 
ponents. 

Now  to  the  remaining 
problem,  a  -9-volt  supply. 
There  have  been  a  number 
of  dc-to-dc  power  supplies 
made  where  a  low  dc  volt- 
age is  transformed  into  a 
higher  dc  voltage.  Usually 
this  is  done  by  using  the  low 
dc  voltage  to  power  an 
audio  oscillator  and  then 
raising  the  output  voltage 
of  the  oscillator  to  the 
desired  level  with  an  audio 
transformer.  This  voltage  is 
then  rectified  and  filtered 
and  becomes  the  dc  output 
voltage. 

Although  the  circuit  is 
usually  used  to  manufac- 
ture a  voltage  of  the  same 
polarity  as  the  original  sup^ 
ply  voltage,  there  isn't  any 
reason  why  one  couldn't  re- 
cover a  voltage  of  the  op- 
posite polarity. 

The  entire  problem  was 
even  simpler  than  it  first  ap- 
peared. Since  the  1 2  volts  at 
the  filter  capacitor  could  be 
used  to  power  the  audio 
oscillator  and  give  an  out- 
put voltage  close  to  1 2  volts 
from  the  circuit,  there 
would  be  no  need  to  use  an 
audio  transformer  to  boost 
the  voltage.  This  kept  the 
required  number  of  com- 
ponents to  a  minimum  and 
saved  some  space.  Once 
again,  a  series  resistor  and  a 
zener  diode  would  be  used 
to  establish  the  —  9-volt 
level 

A  circuit  was  designed 
for  the  -9-volt  supply  us- 
ing the  well-known  555  IC 
timer  as  the  audio  oscilla- 
tor. See  Fig.  1.  The  555  is 
able  to  supply  currents  of 
up   to   150    mA,    so   it    is 

pf^f^ead^f  Se/vJOT—see  page  T95 


Operating  well  within  its 
ratings  at  20  mA*  The  out- 
put  voltage  is  1  V2  to  2  volts 
less  than  the  supply  voltage 
at  pin  8  (and  inverted),  but 
still  high  enough  that  a 
stable  —9  volts  can  be  ob- 
tained with  a  Vcc  of  12 
volts.  To  ensure  that  a  vary- 
ing  load  would  not  upset 
the  regulation  of  the  zener 
diode,  a  2N3fa38  transistor 
was  added  to  the  circuit  to 
carry  the  load  current.  As 
the  load  current  flows 
through  the  transistor 
rather  than  the  series 
resistor  the  voltage  across 
the  zener  diode  remains 
very  constant.  The  regula- 
tion of  the  -9-volt  supply 
is  very  good. 

The  555  audio  oscillator 
was  designed  to  operate  at 
over  20  kHz  in  this  circuit, 
so  filtering  requirements 
would  be  minimized  The 
purpose  of  the  parallel 
combination  of  a  0.022-uF 
disc  capacitor  and  a  6.8-uF 
tantalum  capacitor  at  pin  8 
of  the  555  is  to  suppress  the 
extraneous  pulses  usually 
emitted  by  a  555.  These,  or 
a  similar  combination  of 
capacitors,  really  control 
the  unwanted  pulses.  The 
two  capacitors  have  to  be 
connected  close  to  pin  8  to 
be  effective. 

The  positive  and  nega- 
tive 9-voIt  supplies  were 
built  on  a  small  printed  cir- 
cuit board  and  placed  in 
the  equipment  cabinets 
with  a  minimum  of  prob- 
lems. The  negative  power 
supply  proved  so  effective 
and  trouble-free  that  I  later 
constructed  a  positive  and 
negative  9'volt  power  sup- 
ply to  replace  those  ±9- 
volt  battery  combinations 
frequently  called  for  with 
many  op  amp  circuits. 

1  used  a  12-voit  power 
transformer  sold  by  Radio 
Shack,  along  with  a  number 
of  other  Radio  Shack  parts, 
and  built  the  supply  on  a  2" 
X  3,5"  single-sided  printed 
circuit  board.  Fig.  2  is  the 
foil  pattern  for  this  power 
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Fig.  4.  Complete  plus  and  minus  9-vo/t  power  supply. 


supply  and  Fig.  3  is  the  com- 
ponent layout.  Fig.  4  is  the 
schematic  of  the  positive 
and  negative  power  supply. 

The  transistors  shown  in 
the  plus  and  minus  regu- 
lators can  be  replaced  by 
others  with  a  higher  current 
rating  if  one  wants  to  draw 


more  current  from  either 
supply.  The  555  will  furnish 
about  60-70  mA  with  the 
components  shown  in  Fig 
4.  About  the  same  amount 
of  current  can  be  taken 
simultaneously  from  the 
positive  regulator  without 
overloading  the  trans- 
former, ■ 
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Depolarize  that  Power  Supply! 

positive  or  negative  grounds  won't  bother  you  any  more 


Being  in  the  2*way  radio 
service  business,  I  see 

many  of  the  same  failures 
over  and  over  again.  One  of 
the  more  common  is  the 
case  of  reversed  power 
polarity,  particularly  in 
mobile  installations,  Avoid- 
able? Sometimes,  yes,  cer- 
tainly, when  due  to  lack  of 
attention  during  the  in- 
stallation. Sometimes  there 
is  confusion  about  which  is 
the  "hot"  lead  — the  red  or 
the  blacky  Sometimes,  the 
problem  just  isn't  avoid- 
able, e,g.,  when  the  radio  is 
to  be  swapped  among  ve^ 
hides.  For  some  reason,  the 


problem  seems  most  often 
to   afflict   hams  who  take 

their  radios  along  on  busi- 
ness trips  and  get  power 
from  the  cigarette  lighters 
in  rented  cars. 

The  problem  prompted 
design  of  a  simple  modifi- 
cation which  steers  the 
proper  polarity  to  the  radio 
while  at  the  same  time 
avoids  shorting  the  bat- 
tery^which  blows  the  fuse 
if  present  or  the  wiring  if  a 
fuse  is  not  present. 

Radios  come  in  two  fla- 
vors, as  far  as  power  polari- 
ty is  concerned:  dedicated 
ground   (usually  described 
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Fig,  1.  Typical  primary  power  circuit 
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Fig.  2.  Classic  cause  of 
reversed  polarity,  (a)  Autch 
mobile,  (b)  TrucL  (c)  Radio 
wiring. 


as  ''12-V  negative  ground 
only"  or  equivalent)  and 
floating  ground  [usually 
described  as  "12-V  positive 
or  negative  ground"  or 
equivalent).  The  only  tech- 
nical difference  is  whether 
or  not  one  of  the  power 
leads— usually  the  negative 
—  is  connected  to  the  radio 
chassis.  Some  radios  have 
only  a  single  power  ter- 
minal (usually  the  positive) 
with  the  return  made 
through  the  case  and 
mounting  hardware  to  the 
vehicle  frame.  These  can  be 
used  only  in  negative- 
ground  systems  unless 
modified  as  described 
below.  The  Midland  13-513 
synthesiied  220  MHz  rig  is 
one  popular  radio  which  is 
designed  for  negative 
ground  only. 

The  other,  so-called 
''non-polarized"  types  of 
radios  have  floating  power 
inputs  in  which  both  the 
positive  and   the   negative 


power  leads  are  dc-iso- 
lated  from  the  chassis  As 
long  as  the  positive  lead 
goes  to  B+  and  the  nega- 
tive lead  goes  to  B  — ,  all  is 
well.  One  of  these  connec- 
tions is  most  conveniently 
made  via  the  vehicle 
frame;  which  connection 
may  be  so-made  depends 
on  whether  the  vehicle  has 
a  positive  or  negative 
ground  electrical  system, 
and  which  connection  ac- 
tually is  made  may  not  be 
clear  when  using  a  ciga- 
rette lighter  plug  — espe- 
cially if  the  power  cord 
coming  from  it  is  all  one 
color. 

The  polarity-protection 
modification  is  slightly  dif- 
ferent for  a  dedicated- 
ground  radio  than  for  a 
floating-ground  radio.  To 
determine  what  kind  of 
radio  you  have,  measure 
the  resistance  between 
each  of  the  power  leads 
and  the  chassis.  This  test 
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Fig.  3.  Depolarizing  circuit  Diodes  should  have  a  current 
rating  greater  than  the  fuse  value. 
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should  be  made  with  the 
radio  out  of  the  vehicle, 
arrd  the  power  switch  ON. 
If  either  terminal  shows 
direct  continuity,  you  have 
a  dedicated'g round  radio. 

The  basic  primary  power 
supply  for  a  typical  mobile 
radio  looks  something  like 
Fig  1  If  battery  polarity  is 
correct,  the  diode  is  back- 
biased  and  looks  like  an 
open  circuit.  If  the  polarity 
is  reversed,  the  diode  is 
forward-biased  and  looks 
like  a  short  circuit.  This 
presumably  blows  the  fuse 
and  protects  the  radio.  (If 
the  forward  current  rating 
of  the  diode  is  greater  than 
the  fuse  value,  the  fuse 
may  blow  before  the  diode 
itself  is  damaged.  This  is 
not  always  the  case,  how- 
ever, and  even  a  brief  peri* 
od  of  reversed  polarity 
may  cause  the  diode  to 
open,  leaving  the  radio 
with  no  protection.)  The 
diode  in  Fig  1  is  often 
called  the  "protective 
diode/' 

What  we'd  like  to  do 
comes  down  to  the  situa- 
tion shown  in  Fig.  2.  We'd 
fike  to  take  the  radio  with 
its  power  cord  shown  in 
Fig.  2[c),  plug  it  into  either 
of  the  cigarette  lighter 
sockets  in  Fig.  2(a)  or  Fig. 
2(b),  and  have  it  work  prop- 
eriy.  The  cigarette  lighter  is 
shown  for  example  only; 
the  same  principles  apply 
if  a  slide  mount  or  hard  wir- 
ing is  used.  The  ground 
symbol  is  used  to  denote 
the  vehicle  frame  because 
this   is,    in   fact,   the  way 

vehicles  are  wired. 

What  we  need  to  do  is  to 
come  up  with  a  way  such 
that  no  matter  what  the 
polarity  is  at  the  lighter 
socket,  the  radio  will  see 
B+  on  lead  A  in  Fig.  2(c), 
and  B—  on  lead  B  in  Fig, 
2(c).  This  is  done  quite 
simply  by  arranging  four 
steering  diodes  in  a  bridge, 
as  shown  in  Fig.  3. 

The  diodes  are  not  criti- 
cal, but  they  must  be  able 
to  carry  the  current  drawn 
by  the  radio  in  the  worst 


case.  Any  of  the  1N4000- 
series  diodes  will  work  well 
for  radios  up  to  10  Watts  or 
so.  It  is  best  if  the  diodes 
have  a  forward-current  ca- 
pacity of  perhaps  twice  the 
fuse  value,  just  in  case  of  a 
catastrophic  short  in  the 
radio.  This  will  help  ensure 
that  the  fuse  blows  before 
any  diodes  fail,  and  that 
there  will  be  that  many 
fewer  parts  to  replace. 
Since  the  protective  diode 
isn't  needed  any  more,  it 
can  be  cannibalized  for 
use  in  the  bridge. 

The  bridge  may  be  built 
anywhere  in  the  power 
line,  inside  the  radio,  or 
even  inside  the  cigarette 
lighter  plug.  I  favor  build- 
ing  it  inside  the  radio 
because  it  makes  for  neat* 
er  external  wiring  and  also 
assures  that  the  bridge  is 
between  the  fuse  and  the 
radio.  This  allows  the  fuse 
also  to  protect  against 
breakdown  in  the  bridge 
itself,  which  is  not  the  case 
if  the  bridge  is  built  into 
the  lighter  plug. 

The  battery  voltage  seen 
by  the  radio  is  reduced  by 
about  1.5  volts  (two  diode 
drops),  but  performance 
has  not  been  degraded  on 
any  of  the  radios  I  have  so 
modified.  The  voltage  re- 
duction is  only  about  10%. 

For  floating-ground  ra- 
dios, that  s  all  there  is  to  it. 
For  dedicated- ground 
radios,  however,  one  ad- 
ditional modification  is  re- 
quired to  prevent  a  dc-re- 
turn  path  through  the 
antenna  wiring,  i,e,,  the 
coax  shield.  If  you  are  us- 
ing a  magnetic  mount  (such 
that  the  shield  doesn't 
touch  the  vehicle  frame), 
this  final  step  is  not 
necessary.  It  is  advised  in 
any  case,  however,  just  for 
the  additional  protection. 
Dc-isolation  in  the  coax 
can  be  achieved  very  sim- 
ply by  the  use  of  a  small 
capacitor  as  shown  in  Fig. 
4.  The  capacitor  will  block 
dc  power,  but  is  trans- 
parent to  rf.  The  value  of 
the    capacitor    is    not 
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Fig.  6.  Dc-isolation  in  antenna  fine. 


critical,  but  it  should  be  a 

ceramic    type    for    low    rf 
loss. 

The  easiest  way  I  have 
found  to  obtain  this 
isolation  with  a  standard 
SO-239  connector  is  as 
follows: 

1.  Remove  the  four 
metal  screws  holding  the 
S0239  flange  to  the  radio 
chassis, 

2.  Install  four  nylon 
screws  through  the  S0239 
flange,  through  nylon 
washers,  to  the  case.  Con- 
nect the  capacitor  across 
one  of  the  nylon  washers  as 
shown  in  Fig.  5. 

I  have  found  that  size 
4-40  nylon  machine  screws 
fit  the  original  sheet-metal 
screw  holes  very  well,  so 
nuts  and  lockwashers  are 
not  needed. 

Some  radios  do  not  use 
the  flanged  50-239  con- 
nector, and  have  a  single- 
hole  mount  version  of  the 
SO-239.  In  this  case,  I  sug- 
gest making  a  coupling  as 
shown  in  Fig.  6.  The  plastic 
box  can  be  very  small  and 


can  be  mounted  right  on 
the  radio. 

Keeping  in  mind  that  the 
objective  is  to  keep  the 
radio  case  isolated  from 
power  ground,  it  follows 
that  the  case  must  not  be 
allowed  to  touch  the  vehi- 
cle frame.  This  can  be  done 
in  a  variety  of  ways,  of 
which  the  simplest  is  just 
to  lay  the  radio  on  the  seat 
beside  you.  This  is  prob- 
ably what  you  do  anyway, 
when  you  often  move  it 
from  one  vehicle  to  an* 
other.  For  other  mounting 
arrangements,  appropriate 
substitution  of  nylon  for 
metal  hardware  will  do  the 
job.  In  many  newer  ve« 
hides,  the  dashboard  is 
plastic  so  that  you  needn't 
worry  about  mounting  the 
radio  even  if  you  use  the 
standard  metal  hardware. 

Finally,  m.any  radios 
have  a  power  connector  on 
the  rear  apron— not  just 
wires  coming  out.  If  you 
build  the  diode  bridge  in- 
side the  radio,  as  recom- 
mended, you'll  also  be  pro- 


73  Magazine  •  July,  1980     81 


MOVING? 

Let  us  know  8  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  73  Magazine^ 
Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  write  concerning  your  subscrip- 
tion. It  helps  us  serve  you  promptly.  Write  to: 


I    ^ 


magazine 


Subscription  Department 

P.O.  Box  931 

Farm ingd ale  NY  11737 


D  Address  change  only 

□  Extend  subscription 

□  Enter  new  subscription 
D  1  year  $18.00 


n  Payment  enclosed 
□  Bill  me  later 


I 

I         If  you  have  no  label  handy ^  print  OLD  address  here. 

I 


-J 


1^ 

I  ^  Address 
I  t  City. 

r 

I 
I 
I 

I 


Call 


State, 


Zip, 


pnni  NEW  address  here: 


Name 


Call^ 


Address  ^ 


I 
I 

I 
I 
I 


I 


City 


State. 


Zip 


1 

301 B55     7 


POWER  [ 

CONNECTOR - 
{IF  OSEO) 


TO  FUSE 

ftWti  SATTERY 


I — RED /POSITIVE    LINE 


1 — PREVIOUS   POINT  OF 
CONNECTION   FOR  RED 


I — PREVIOUS   POINT  OF 

CON^JECTlON  FOR  BLACK 
BLACK/NEOATlve    LlWE 


Fig.  7.  How  to  add  the  bridge  inside  the  radio. 


tected  even  if  the  mating 
power  connector  is  some- 
how reversed  at  the  radio. 
A  pictorial  diagram  of  how 
to  make  the  modification 
inside  the  radio  is  shown  in 
Fig.  7.  Here  is  a  step-by- 
step  procedure: 

1.  Remove  the  red  and 
black  leads  from  their  ter- 
mination points  inside  the 
radio. 

2.  Connect  two  diodes 
(banded  end)  to  the  point 
from  which  you  removed 
the  red  (positive)  lead. 

3.  Connect  the  free  end 
of  one  diode  to  the  red 
lead,  the  free  end  of  the 
other  diode  to  the  black 
lead. 


4.  Connect  two  diodes 
(unhanded  end)  to  the 
point  from  which  you 
removed  the  black  lead 
[this  may  be  the  chassis 
itself). 

5.  Connect  the  free  end 
of  one  diode  to  the  red 
lead,  the  free  end  of  the 
other  diode  to  the  black 
lead. 

And  there  you  have  a 
very  simple  modification 
which  is  impossible  to 
defeat  and  will  positively 
protect  your  equipment. 
The  only  remaining  ques- 
tion, it  seems  to  me,  is  why 
this  isn't  the  way  radios  are 
built  at  the  factory  in  the 
first  place. ■ 
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GLASS 


AH  151. 3G  SPECfFICATIONS 

Gain  EquivaJent  to5/8  wave 

ameterV-.S.Vy.R  Band  Width  Better  than  1.S:i 

Ma:<imufn  powef  150  watts 

Nominal  Impedance  50Otim3 

GtitoiTi^  plated  casting.  Slain  less  Ste-el  hardware,  Swivel  whip  holder 
Heigh!  33"^ 

Performance  and  Merrhani'tiia!  Patents  Pendinq 

Buy  one  from  your  nearest  AVANTI  dealer.  If 
your  dealer  does  not  have  one  in  stock,  have  him 
call  the  foliowing  toll  free  number  and  we  will 
ship  him  one  within  24  hours: 


(800)  323-9429 


CAPACITV 

COUPUNG 

BOX 


See  Avanti's   other  new   amateur  mobile  and   base 
antennas.  Write  for  new  catalog  today. 

Send  5Dc  for  handling  and  postage. 


I  iw^fVrt  antennas  H 


Avanti  Research  and  Oevefopinent.  Inc., 
ft3      340  Stewart  Ave.,  Addison,  IL  60101 
1979    in  Canada:  LenbrooK  lnd„  Scarborough,  Ontario  MIH  IH5 


62     73  Magazine  •  July,  1980 


romorrow's  Technology -Here  Today! 

THE  YAESU 

FT-207R 


Ttie  "horse-and'buggy"  days  of  crystal-controlled 
handles  are  gone!  Yaesu's  engineers  have  har- 
nessed the  power  of  the  microprocessor,  bringing 

you  800  channels,  digital  display,  memory,  and 
scanning  from  a  hand-held  package.  Only  with 
Yaesu  can  you  get  these  big  performance  fea- 
tures in  such  a  compact  package. 


BNC  Antenna  Connector 


Squelch  Control  and 
Tone  Squeleh  On/Off 


Audio  GaJn  Control 


•  4  bit  CPU  chip  tor  frequency  control- 

•  Keyboard  entry  of  all  frequencies 

•  Digital  frequency  display. 

•  600  channels  across  144-148  MHz. 

•  Up/ Down  manual  scan,  or  auto  scan  for  busy /dear  channels. 
10  kHz  scann*ng  steps. 

•  Rve  channels  of  memory 

•  Priority  channel  with  search -back  feature. 

•  Keyboard  lock  to  prevent  accidental  frequency  change. 

•  Memory  backup 

•  t  600  kHz  Of  odd  repeater  spirts. 

•  Display  ON/OFF  switch  for  battery  conservation. 

•  Equipped  with  rubber  f\BK  antenna,  wallmount  battery  charger, 

earpl^"^   shoulder  strap,  and  bett  clip. 

•  Switchable  RF  output  2,6  wvatts  (minimum)  or  200  mW 

•  Earphone  for  private  listening 

•  2  Tone  (Touchtone' )  fnput  from  Keytioard 

•  Htghfy  reliable  LED  frequency  display  (works  in  cold  temperatures 

and  does  not  fade  with  age) 

Clear/Busy  Auto  Scan  SelectcM' 
Earphone  Jack 

Repeater/Sln^ilex  Offset  Switch 

llemote  SF»eaker/Mike  input 


Condensor  MEke 


4-Dlgl1  LED  Readout 


Keyboard  Entry 


Keyboard  Lock 


SPECIFICATIONS: 

GENERAL 

Frequency  coverage:  144*148  MHz 
MlMTiber  of  channelft:  SOO 
Emission  typtf:  F3 

Batteries:  NrCd  battery  pack 
VOII390  requlfwnftnt:  10,8  VDC 

±10%,  maxirrmm 

Current  consumption: 
Beceive:  36  mA  squefctied  (150 
mA  ynsquetched  vntfi  maximtjni 
aucio) 
Transmrt:  800  mA  t'ull  power) 

C«se  dlm^nsiOflR:  68x1 81^54  mm 
{HSND) 

Weight  (with  tMiterl^ft):  680  grams 


Channel  Busy  Lamp 


Transmit  Indicator 


Priority  Channel 


Display  On/Off 


5  kHz  Up 


RecervER 


HI*tow  Power  Switch 
(Bottom  Qf  Case) 


Cfrcuft     typ«:     Double     conversion 

supertie  rt  erocfy  ne 
Intermedtate  freqijenpes. 

m  F=  10.7  MHz 

2nd  IF =45$  kHz 

Sensitivfty :  0.32  oV  tor20  dB  qujeling 
Seiecttvtty :  r  7,5  kHz  al  60  dB  down 
Audki  Output;  200  mW  al  tO%  THD 

Pnce  And  Specifications  Subfect  To 
Change  Wrthoui  NotJca  Of  Obligation 


TRANSMITTER 

Pc^er  Output:  2,5  watts  minimum  /200mW 

DevlatFon:  'S  5  kHz 
Spurious  radiation:  -60d8  or  better 
Microphones  Condenser  type 

(2000  ohms) 

OPTIONS 

LC-C7  Ljeal*>er  Carrying  Case 
YM-24  Ratiote  Speaker/Microphone 
Tone  Squelch  Unit 
N&P0  Battery  Pack 

NC-2  Quick  C^aroer 


The  nad/o. 


YAESU  ELECTRONICS  CORP.,  6851  Watthati  Way,  Paramount.  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr., 981 2  Princeton-Glendale  Rd., Cincinnati, OH  45246 


Neil  Johnson  W20LU 
30  Harwich  Road 
South  Orfesns  MA  02662 


Transform  Noisy  Fluorescents 


"temporary"  solution 


I  had  a  very  bad  case  of 
QRN  recently,  from  an 

old  fluorescent  fixture  in 


the  operating  room,  I  did 
not  have  time  to  replace 
the  tubes  in  the  fixture.  It 


IITVAC  ^5 


s 


^  R-WOHtSCEWT  RKTUHE 


Fig-  1.  The  transformer  can  be  any  spare  transfornner  that 
will  supply  approximately  Wto12  volts  aa  This  can  be  ac- 
compfished  by  using  a  single  winding,  or  by  using  two 
windings  in  series,  such  as  63  and  63  volts.  In  order  to 
''add  up, "  the  windings  must  be  properly  polarized.  Other- 
wise, a  lowered  voltage  will  result. 


was  in  the  middle  of  a  DX 
contest,  and  the  stores 
were  closed  for  most  of  the 
contest  weekend, 

t  noticed  that  most  of 
the  noise  originated  when 
the  ac  tine  dropped  slightly 
below  the  rated  117  volts. 
So  why  not  boost  the  ac  in- 
put to  the  tired  fluorescent 
lamp  and  for  the  time  be- 
ing eliminate  the  noise 
from  the  fixture? 

For  the  moment,  an  old 
Variac^'^  was  pressed  into 
service  and  the  noise  disap- 


peared. 

It  would  be  unwise  to 
keep  such  an  expensive 
setup  in  operation  in- 
definitely for  such  a  pur- 
pose, however,  so  this 
modification  seems  to 
represent  a  compromise 
between  expediency  and 
sound  engineering  prac* 
tice.  See  Fig  1. 

This  is  recommended 
solely  as  a  temporary  cure, 
of  course,  but  who  is  to  say 
how  long  "temporary" 
is?B 


TWO  REALLY 


THE  JOYSTICK  Vf  A(Vaflab|e  Freq,  An Isnns)  claims  ui. 
bealen    itiQrlnfl    over    cQmmercial    and/or    convenibnaJ 

antennae 

•  SlrTtf)k',^.]f-'3c|orni:;[uir',  •  Nfil  iirilvti  I'i'incJnuf  CONTINUOUS 
0.5-30Mh.^  .ami  BCf,  MARS^OinniUlfiictlujiLii  •Subsyrv 
UaJly  Marmonic  FFiEE*  i.QOOOOO  miiefi  per  watt,  vvarld 
reeorct?  •Poor  QTH  s^rfhaTOeill  GUFF  DWELLERS  DflEAM 
ANTENNA?  •QUOTE  from  RADIO  ZS  jSoijth  Aincaj  '"A 
remrir'  ^'  .^snienna  wblh  greai  pOHSibUliii3^  Ks  ph^S^cai  %\2M 
mah  1. .         :  -  n  pii  nn^^n^ifj  oppfn  f  i  fwi  a  prfjf;  t  i;:m  I  proposi  f ion" ' 

SYSTEM  «A'  S1 10.00 

150  W.P.EP  a/or  Recetvmg  only 

SYSTEM  *J'S1 30.00 

SOCI WPE  P  Ator  rmpfoymS 
Q  FactQf  nectiv« 

UPDATE  FDR  THE  EIGHTIES 
NEWJOVMASTER 

>Qu  get  311  the  JOYSTICK  VFA  topnotd^  capatttlity  piu^ 
me  JOYM  ASTER  BONUS  Ot  EAHTH  fNDEPENOENCE  TfttS 
ne^  s> stern  q^.  .  TUNED  ARTIFICIAL  EAflTH  ladJaks  cm 

tiam  tatit^  &a  tfuu  10  Now  STkap  irouf  fing^^  at  99'  >  ot 
QTHpnatJteftis! 

SYSTEM  *JM1'  SI 47-00 

150W.P.EP  &/Of  Rtfcetviiigonly 

SYSTEM  *aM2'S1 62.00 

500  W  P.e.P.  ktot  Improve 
O  f  actDf  Fieceive 

JOVSTICK    Vf  A  OWNERS,  upclaie  vwif   svsS^in  to 

JMliJM2  f      Se*00  and  S101  OCt  respoet^^  Rusli  M^tet 

?  no ,  or  cnect  gf  Te^iaes^  FF^E  Ul&muse  All  goods 

..^.  .  ^..  ..^^tyfromtnepatk  »  tTwmyipu haw >ctff REALLY 

COMPACT  AHT^HUA  SYSTEM   MalCftmfl  ATUs  Aif  w^^ 


PARTRIDGE  ELECTRONICS  LTD 

8.  Pari  ridge  Houso. 

aaCED   Bfoadstairs. Kent.  England.    G3VFA 

TeJ:01144  0&il362SaS 


Please  send  all  reader  enquiries  directly 


NEW  MFJ  SOLID  STATE 

24  HOUR  DIGITAL  CLOCK 

Eliminate  converting  to  GIVIT.  Pleasant  BLUE  easy-on-eyes 
display.  Bright  .6  inch  digits.  ID  timer.  Alarm,  snooze,  lock 
functions.  Power  out,  alarm  on  indicators.  Assembled. 

Pleasant  Blue  Dimptay 
is  easy-on-ByBs, 

Bright  .0  inch  digits, 
BuiH4n  ID  timmr. 


IW  MFJ*101  is  a  new  all  sdtid  statt  2i  hour 
digital  clock.  Just  s€!  it  to  GMT  and  fofg^l  about 
convertifKi  to  GWT 

Pleasant  blue  .S  rnch  digits  (like  TS'8205)  am 
easy  cmeyes  and  tjfigbi  enoijgh  to  see  clear 
across  your  roofn, 

ID  timer  aferts  yo«  every  9  minutes  after  you 
tap  lDfd02e  thitton. 

Set  alarm  to  remind  you  of  SKED  or  sjmply  to 
wake  you  up  in  moming.  Has  alarm  on  irMiicator. 

Fast/slow  set  buttons  make  setting  time  and 
alarm  simple. 

Leek  function  prevents  missetting  time/alarm. 
Digits  flash  if  power  is  interrupted  Ruggeif  black 
plastic  case.  Brush  aluminum  trofit/lop  panei 

UL  approvid,  110  VAC  50/60  HZ  switch  for 
USA.   Europe.   Japan  and  ottier  countries.   Use 


220/240  VAC  witfi  optMSftal  AG  adapter.  6x2x3  m. 

Outer  ffotn  MFJ  and  tiy  it  -  no  obligation.  M 
net  delighted,  return  it  wilhin  30  days  for  refund 
(less  stiipp^ng).  One  year  limited  warranty  by  MFJ. 

Order  today.  Call  toll  free  600-647  1  BOO.  CHarge 
VISA.  MG  or  matl  checJc.  money  &rder  for  S29.9& 
plus  $3.00  shipping^ handling  f&r  MFJ-1Q1. 

Don't  Wilt  any  longer  to  enjoy  tne  convenience 
of  readrng  GMT  time  difeclly. 


CALL  TOLL  FREE  . . .    800-647-1800 


Call  601  323  5869  im  technical  mfnmialliKt.  or 
def/repair  status.  Also  call  601 -323-5669  outside 
continental  USA  and  In  Mississippi,  ^47 

MFJ  ENTERPRISES,  MC. 

BOX  494,  MISSISSIPPI  STATE,  MS  39762 
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8  0  0 


[2  2   8 
4    0  9    7 


hjt^  iO&H^  y^i'^^wH^^  AT  THIS  INTRODUCTORY  PRICE 


d 


INTRODUCI 


16  Channels 
30  54  MHZ 
140-180  MHZ 
410-514  MHZ 
Digital  Clock 
Date  Display 

110  V.  AC  or  12-16  V.  DC 
1  Year  Warranty 
Seek  Rate:  Fast  lOch/sec 
Slow  5  ch/sec 


SCANNER 


BRIGHT  GREEN  9  DIGIT 
FREQUENCY  DISPLAY 

Ext.  Antenna  Jack 

Ext,  Speaker  Jack 

Large  Top  Mounted  Speaker 

Mobile  Mounting  Bracket 

Scan  Rate:   Fast  8  ch/sec 

Slow  4  ch/sec 
Scan  delay  time  variable  0-4  sec. 


HURRY 
ONLY  102  UWITS  TO  SELL  AT  THIS  PRICE   ALL  UNITS  FACTORY  FRESH 

Mfg.  List  $399.00  UNBELIEVABLY  PRICED  AT  A  LOW  $179.95 


f  XSSSSSSSSS^i^B  ^ 


W  1970  A  COMPUTER  THIS 
POWERFUL  COST  $125,000. 
NOW,  T»  YEARS  LATER 
YOU  CAN  OWN  IT 
FOR  LESS  THAN  $1,000. 

Not  onjy  has  the  price  oT  compylera  come 

wel)  within  the  reocn  of  rnosf  peopte.  fhe 

compuiera  rhemfseives  hove  impfioved 

remarkably 

Wifri  ihe  Atari"  900'"  Perjorial  Compuier 

System,  vou  (I  Oe  running  pio grams  yourietf 

m  jusf  c  feiiv  hours 

YOU  N  be  Qti\0  lo  ei^ctuaie  yciuf  iri  vestment 
opfion$  with  corttidence  Organise  vour  rorri' 
II V  fffKances  Siinpilfy  on  ^rts  of  5ooi(ke«ping 
ancf  occoiinting  actEvit»ei  AJid  hcive  endi^ti 
ftjTt  ploying  computer  gomes 

LIST  S999    CALL  FOR  PRICE 


NEWSHURE444D 

Dual  Impedance 
Normal/ Vox  Slide  Switch 
Adjustable  Height 
Mfg.  List  S90.00 
SAVE  ATONLYS49.95 


PANASONIC  RF^gOO 

General  Coverage  Receiver 
List  S549.95 
Ours  $399,95 


KENWOOD  TR -2400 

2  Mtr.  Hand  Held 
144  148  MHZ 
List  S 395 .00 
CALL  FOR  PRICE 


CUSHCRAFT 


ATB34 

ATV^ 

ATV-5 

ARX-2 

A-3219 

A214B 

A-214FB 

A228FB 

A-1 47-11 

A-147  22 

ARX^50 

A144  10T 

A14420T 

A^32-20T 


4-El«ment   Triband  Seam 
40-10  mtr  Trap  Verticai 
8^10  mtr  Ttsp  Vertical 
2*mtr  **RIn9o  Ranger" 
IS-Elemeni    2-mtr  "Boomftf** 
14-E lament  2-mtr  "Boomer'* 
14-Elament  2'mtr  FM  "Boomor" 
2S'El0ment  2-mtr  FM  Powof  Pack 
1  l-EJemern  2-mtr  FM  Beam 
22~Element  2-mtr  FM  Power  Pack 
450  MHz  "Ringo  Ranger" 
10-Element  2-mtr  "Oscar'*  ant. 
20-Elemeni  Z-mtr  "Oscar"  ant. 
20-E lament  432  MHz  ■■Oscar"anx, 


i  219.95 
84.95 
89.95 
32.95 
74.95 
56,95 
56.95 
179.95 
32 ,9  S 
95.95 
32.95 
39.95 
56.96 
49.95 


HY  GAIN 


LOWEST  PRICES  IN  THE  COUNTRY  ON  ANTENNAS 
HY-GAIN  -  CUSHCRAFT  -  MOSLEY  -  HUSTLER 


We 


ill 


THiDkll 

&i43^  Tli4li^krb«« 

t;i39i9S 

$?3»jaA 

TH9K> 

3«l   V0-(ft^30i#bt«m 

Z32  9S 

1«H 

TMIP 
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IfB.H 

mti 

HrOiArf 

7ei   lO^lfiXHUOuHl 
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»*H 

JOHM 
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231 .9B 

tIMA 
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%% 

79.n 

lUBA 
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a&de 

7S.BB 

lOUU 

Jfl4.  lOUtHim 

?4.K 

SB9& 

401  ftA 

2«i   40Mbt*fn 

339.06 

tB9  9& 

■NM 

e^iun  for  t»Mm  «iE*finai 

1696 

1596 

TH3HK] 

2*1    10  li  JOM  Nii-T. 

149  96 

iifl.e« 

1IHT 

My  T^HMf  eO  1{IM  1MI|KC«' 
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timm 

ItAVTAWi 

^■lOM  Trip  wrli»l 

iffifiB 

04  a& 

I^VOjWB 
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97  00 

IjAVtJ 
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43  9& 

^4H 
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39  96 
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WA 
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m 

»•<  2MeM«i 

39» 

n* 

14*4  2UbM» 

34  96 

m  1 

i:)«4|i^  kl»l»^  «>W*9r 

S9» 

49  as 

THSOX 

5fiLlO-lS-20  MBeem  269.95 

1&9  95 

VISAT 


*^H 


ALL  PRICES  SUBJECT  TO  CHANGE 

Com municat ions  Center 

443  N   48th,  Lincoln,  Nebraska  68504  In  Nebraska  Call  (402)466  8402 


masief  charge 


1^  fteatfer  Service— see  p&g^  /95 
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tart  C  Drumeller  W5IJ 
5824  NW  58  Street 
Wan  Acre^  OK  73122 


Early  Radio  Detectors 
A  Backward  Glance 

pulling  rf  from  the  ether  was  (and  is)  no  easy  trick 


If  you  wondered  why  the 
more  modern  nomencla- 
ture, demodulators,  is  not 
used  in  the  title,  there's  a 
reason.  The  very  first  detec- 
tors were  simply  that: 
means  of  detecting  the 
presence  of  radio-fre- 
quency   energy.    Also,    the 


use  of  the  term  indicates 
that  this  article  will  not  be 
concerned  with  demodula- 
tors for  frequency-modulat- 
ed signals. 

Heinrich  Rudolf  Hertz 
made  the  first  and  the 
simplest  detector.  He  just 
bent    a    dipole    antenna 


Fig.  1.  The  magnetic  detector.  An  endless  band  (B]  consist- 
ing of  a  numbef  of  fine  strands  of  iron  wire  is  passed  over 
two  pulleys,  P  and  PT,  one  of  which  is  turned  slowly  by 
clockwork.  This  causes  the  band  to  move  in  the  direction  in- 
dicated by  the  arrow.  The  band  is  made  to  pass  through  a 
small  glass  tube,  Q  around  which  is  wound  a  single  layer  of 
insulated  wire.  This  wire  carries  the  incoming  rf  signai  The 
second  coil  D,  is  wound  over  the  solenoid.  It  conducts  the 
recovered  audio  to  the  headphones,  T.  The  magnet,  M,  is 
placed  near  the  band,  which  moves  from  point  X  to  point  Y. 
Note  that  the  north  pote  of  the  magnet  is  close  to  the  band. 


around  into  a  circle,  leaving 
a  tiny  air  gap  between  the 
two  ends.  When  radio-fre- 
quency energy  of  the  fre- 
quency at  which  the  [circu- 
lar) dipole  resonated  was 
present  he  could  (in  a  dark 
room)  see  a  minute  spark. 

Edouard  Branly  gets  the 
credit  for  the  next  step  in 
the  art  of  detecting  the 
presence  of  radio  waves-  In 
1890,  he  received  a  patent 
on  a  device  which  permit- 
ted the  operation  of  a  local 
relay  by  means  of  wireless 
waves.  It  was  crude  but 
good.  The  principle  was  ele- 
mentary, A  glass  tube  was 
filled  with  loose  iron  filings 
(later  iron  plus  nickel],  and 
wires  were  stuck  into  each 
end.  The  loose  filings  were 
a  poor  conductor  of  the 
direct-current  voltage  ap- 
plied in  a  series  circuit 
made  up  of  the  voltaic  bat- 
tery, a  relay,  and  the  iron  fil- 
ings, but  when  radio-fre- 
quency energy  was  routed 
through  the  glass  tube,  the 
filings  stuck  together  (co- 
hered).  In  that  state,  they 


conducted  the  direct  cur- 
rent quite  well,  causing  the 
relay  to  actuate.  But  if  the 
radio-frequency  energy  was 
turned  off,  the  filings  re- 
mained cohered.  If  you 
wanted  to  detect  the  dots 
and  dashes  of  radiotelegra- 
phy,  it  was  necessary  to 
keep  the  filings  agitated  so 
that  they  would  de-cohere 
as  soon  as  the  rf  signal 
ceased.  This  problem  was 
solved  easily  by  using  a 
buzzer  with  a  clapper  that 
tapped  the  coherer  tube. 

Crude  as  it  was,  Branly's 
coherer  was  used  widely  for 
many  years.  One  reason  for 

its  continued  use  was  the 
fact  that  the  relay  could  be 
used  to  produce  ^^hard 
copy.''  It  was  quite  easy  to 
have  the  relay  actuate  a 
pen  poised  over  a  strip  of 
paper  being  pulled  slowly 
underneath.  Another  rea- 
son for  its  continued  use 
was  the  fierce  competition 
between  rival  'wireless" 
communication  com- 
panies. They  shared  no  in- 
ventions, Each  protected  its 
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own  Not  a  one  had  a  really 
good  system,  yet  each  had 
some  devices  that  were 
superior  to  similar  ones  be- 
ing used  by  other  commun- 
tcation  companies. 

Curiously,  the  next  four 
types  of  detectors  were  in- 
troduced  rather  closely  to- 
gether—approximately in 
the  period  between  1904 
and  1906  The  least  known 
of  these  was  the  Marconi 
magnetic  detector.  It  was  a 
somewhat  complex  device. 
A  loop  of  multi-strand  iron 
wire  was  pulled  by  clock- 
work through  a  circular 
path  that  involved  passing 
through  a  glass  tube.  (More 
on  that  glass  tube  later.) 
lust  before  the  moving  wire 
went  into  the  glass  tube,  it 
passed  through  the  mag- 
netic field  of  the  north  pole 
oi  a  permanent  magnet 
That  magnetic  field  in- 
duced a  weak  south-pole 
type  of  magnetism  into  the 
small  segment  of  wire  im- 
mediately under  it.  The  seg- 
ment continued  its  way  into 
the  tube,  to  be  followed,  of 
course,  with  more  mag- 
netized segments. 

The  glass  tube  merits  ad- 
ditional description.  A 
single-layer  coil  was  wound 
directly  upon  the  tube.  The 
two  ends  of  this  solenoid 
were  attached  to  the  radio- 
frequency  tuner  (or  directly 
to  the  antenna  and  ground 
in  the  basic  systems).  Over 
the  solenoid,  another  coll, 
one  with  many  turns  and 
many  layers,  was  wound.  A 
pair  of  headphones  was 
attached  to  the  mutti-Iayer 
coil.  As  the  magnetized 
wire  was  pulled  through  the 
tube,  any  'wireless"  signal 
applied  to  the  solenoid 
(which  acted  as  a  primary 
of  a  transformer  having  a 
single^turn  secondary,  the 
moving  wire)  induced  a 
magnetic  field  into  the 
wire.  This  field  caused  an 
abrupt  reversal  of  the  weak 
polarization  of  that  seg- 
ment of  wire.  The  field 
created  by  this  reversal  cut 
the  many  turns  of  the  multi- 
layer coil,  creating  a  cur- 
rent that  actuated  the  head- 


phones. 

This  form  of  detector 
seems  to  have  performed 
acceptably  well  on  Mar- 
coni's system  of  wireless 
communication.  It  must  be 
remembered  that  Marconi 
used  only  spark  transmit- 
ters. These  emitted  discon- 
tinuous waves.  Type  B 
emission.  There  is  no  record 
of  how  it  might  have  per- 
formed on  voice-modulat- 
ed, tone-modulated,  or  key- 
modulated  continuous 
waves  (Type  A  emission). 

Another  type  of  detector, 
this  one  a  true  demodu- 
lator, was  the  thermionic 
diode.  It  was  discovered  by 
Thomas  A.  Edison,  who 
never  pursued  any  possible 
application  for  his  dis- 
covery An  English  scientist, 
lohn  Ambrose  Fleming,  was 
more  imaginative.  He  rec- 
ognized that  the  diode 
made  an  excellent  rectifier 
for  radio-frequency  signals. 
It  is  not  known  just  who 
first  became  aware  of  the 
fact  that  rectification  en- 
abled the  demodulation  of 
most  types  of  radio  signals. 
For  some  reason,  the  therm- 
ionic diode  did  not  come  in- 
to common  use  until  the 
1930s.  It  was,  and  is,  an  ex- 
cellent detector.  Perhaps  it 
is  the  requirement  of  fila- 
ment power  that  caused  it 
to  be  ignored  in  favor  of 
much  less  reliable  types  of 
signal  rectifiers. 

In  this  same  time  period, 
the  electrolytic  detector 
was  introduced  by  some 
long-forgotten  inventor.  It 
used  a  tiny  platinum  wire, 
only  00002''  in  diameter, 
which  was  carefully  low- 
ered so  as  to  just  touch  the 
surface  of  the  liquid  in  a 
small  cup.  The  liquid  was 
either  nitric  or  dilute  sul- 
phuric acid.  Rectification 
took  place  at  the  junction 
between  wire  and  acid.  It 
was  an  effective  detector, 
but  it  had  one  great  draw- 
back: It  required  a  stable 
platform.  That  one  fault 
ruled  it  out  of  the  shipboard 
market,  which  was  one  of 
the  best  markets  for  wire- 
less gear 


The  last  of  the  four,  the 
crystal  detector,  seems  to 
have  been  developed  si- 
multaneously by  several 
persons,  although  Green- 
leaf  Whittier  Pickard  often 
is  given  credit  for  its  in- 
vention. There  were  many 
types  of  rectifying  crystals 
used  Some  detectors  used 
two  crystals  in  contact  with 
each  other  (One  wonders  if 
these  were  PN  junctions^ 
Most  used  some  variety  of  a 
point  contact.  Often  this 
was  the  renowned  "cat- 
whisker/'  a  small  and 
springy  wire,  usually  brass, 
that  made  tenuous  contact 
with  a  spot  on  the  surface 
of  the  crystal.  The  proper 
spot  had  to  be  found  by 
careful  search  Once  found 
(and  retained,  an  even  more 
difficult  undertaking!),  it 
provided  maximum  audible 
signal  from  the  incoming 
radio  waves.  A  few  varieties 
oi  crystals  needed  direct 
current  through  their  junc- 
tions for  best  operation.  It  is 
quite  possible  that  some  of 
these  actually  oscillated, 
conceivably  on  the  tun- 
nel-diode principle.  Such 
claims  were  made,  al* 
though  Ihe  principle  of  op- 
eratinn  was  only  guessed  at. 

All  of  the  multitude  of 
crystal  detectors  shared 
one  common  characteris- 
tic: Their  sensitivity  varied 
inversely  with  their  stabil- 
ity! 

Coming  several  years 
after  the  introduction  of  the 
previously-mentioned  de- 
tectors, the  triode  vacuum 
tube,  Lee  DeForest's  fa- 
mous audion,  did  not  imme- 
diately displace  the  older 
types.  There  were  several 
explanations.  Audions  were 
very  hard  to  obtain.  They 
were  not  sold  outright,  but 
came  with  De Forest  equip- 
ment and  were  replaced  (at 
a  high  price)  only  if  the  de- 
fective audion  was  re* 
turned!  They  also  were  ex- 
pensive and  had  a  life  span 
that  was  unpredictable  but 
all  too  often  distressingly 
brief! 


Audions  were  used  in  two 
differing  types  of  detection 
techniques.  One,  the  bias 
detector,  required  biasing 
the  grid  into  a  non- linear 
portion  of  the  Ec'p  curve 
This  form  of  demodulation 
did  not  provide  maximum 
sensitivity,  but  did  con- 
stitute a  detector  capable 
of  coping  with  strong  sig- 
nals without  causing  exces- 
sive distortion  The  most 
favored  method  of  using  a 
triode  as  a  demodulator 
was  as  a  "grid-leak  detec- 
tor." The  actual  principle  of 
this  type  of  operation  was 
dual  in  nature.  That  i^,  the 
grid  and  cathode,  in  con- 
junction with  the  grid- 
blocking  capacitor  and  the 
grid  resistor,  constituted  a 
diode  rectifier  rdetector'O- 
As  these  elements  also  were 
parts  of  the  triode  tube, 
they,  plus  the  plate,  also 
constituted  an  audio  ampli- 
fier. The  combination  of  de- 
tection and  amplification  in 
one  vacuum  tube  resultCKJ 
in  sensitivity  that  far  out- 
stripped all  competitors. 

All  rectifier-type  demod- 
ulators worked  satifactorily 
for  receiving  discontinuous- 
wave  [spark)  and  muduUit- 
ed  continuous-waVe  sig- 
nals, but  were  useless  for 
extracting  intelligence  from 
key-modulated  (make-and- 
break  modulation)  contin- 
uous-wave radiotelegraph 
signals. 

Continuous-wave  signals 
were  generated  by  several 
means.  Probably  the  first 
was  the  Fessenden  arc. 
Carefu I lycont rolled  arcs 
could  produce  an  excellent 
continuous  wave  So  could 
the  Alexanderson  high-fre- 
quency alternator.  The 
vacuum  tube,  after  it  be- 
came commonly  available 
in  the  early  1920s,  was  the 
choice  of  both  experinipnt- 
ers  and  commercial  users 
for  low-power  and  even  me- 
dium-power continuous- 
wave  generation,  although 
arcs  and  alternators  con 
tinued  to  be  used  in  high- 
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powered  stations  for  many 

years. 

Perhaps  the  first  attempt 
to  'demodutate"  continti- 
ous-wave  radiotelegraphy 
was  by  use  of  a  ''tikker" 
(yes,  that  is  the  correct 
spelling!)  Before  describing 
just  what  a  tikker  is,  let's 
corisider  why  one  was  rteed- 
ed.  When  a  continyous- 
wave  signal  is  rectified,  the 
result  is  a  direct-current 
pulse  the  length  of  the  dot 
or  dash  of  CW  radiotelegra- 
phy. This  is  not  suitable  for 
actuating  headphones  or 
for  audio  amplification. 
The  steady  dc  pulse  nnust 
be  transformed  into  sonne 
sort  of  audible  signal  A 
simple  way  of  doing  this  is 
to  interrupt  or  break  up  that 
dc  pulse  several  hundred 
times  a  second.  That  is  what 
a  tikker  does.  It's  a  mechan- 
ical interrupter, 

Reginald  Aubrey  Fessen- 
den  invented  the  heter- 
odyne detector.  He  used  a 
low-power  arc  as  a  local  os* 


cillator.  This  continuous 
wave  was  combined   in  a 

non-linear  device  such  as  a 
crystal  detector,  with  an  in- 
coming  key-modulated 
continuous-wave  signal.  By 
making  the  former  a  few 
hundred  Hz  higher  (or 
lower)  in  frequency  than 
the  latter,  an  audible  beat 
note  was  produced, 

A  regenerative  vacuum- 
tube  detector  can  be  op- 
erated in  an  oscillating 
state.  Slightly  detuned  from 
the  frequency  of  an  in- 
coming CW  radiotelegraph 
signal  by,  say.  750  Hz,  it 
develops  its  own  heter- 
odyne note.  (This  is  called 
autodyne  reception.)  A 
regenerative  detector 
therefore  can  be  used  to  de- 
modulate  spark  signals, 
tone- modulated  contin- 
uous-wave signals,  voice- 
modulated  continuous- 
wave  signals,  and  key-mod- 
ulated continuous-wave 
signals.  Truly  it's  the  univer- 
sal detector!  ■ 
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Ceorge  M.  Ewing  WABWTE 
PO  Box  502 

Cheboygan  Ml  49721 


Sheathe  Thyself 

a  cheap  trick  to  pull  on  old  rubber  duckies 


F 


of 


or  over  two  years  I  have 
been  the  proud  owner 
a  Wilson  1402SM  HT. 


and  after  an  incredible 
amount  of  hard  use  and 
abuse,  I  have  only  two  pet- 


Photo  A.  Before.  The  beat- 
Up  rubber  ducky  before  in- 
stalling  the  replacement 
covering. 
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Photo  B.  After.  The  auto- 
motive hose  is  now  in 
place,  with  the  17^  PVC 
pipe  cap  glued  over  the 
open  end.  Note  the  com- 
pact size  of  the  rolled-up 
'floppy  Duck  ' (bottom). 


ty  gripes:  (a)  the  funny  little 
round  accessory  connector 
that  steadfastly  refuses  to 
mate  with  anything  in  my 
junk  box,  and  (b)  the  early- 
model  rubber  flex  antenna. 
More  about  (a)  another 
time. 

Please  note  that  it  isn't 
the  pesky  "F"  connector 
that  Tm  complaining  about. 
I  know  some  hams  prefer  to 
replace  it  with  a  BNGtype, 
but  Tve  never  had  any  trou- 
ble with  It  One  good  fea- 
ture is  that  it  allows  you  to 
match  up  your  HT  to  all 
kinds  of  inexpensive  cable- 
TV  hardware.  My  problenn 
was  more  basic— the  rela- 
tively fragile  skin  of  the  rub- 
ber ducky  itself 

After  a  couple  of  months 
of  hard  use,  the  antenna 
started  to  assume  an  odd 
angle  when  mounted  on  the 
rig,  and  the  rubber  skin 
began  to  look  twisted  and 
lumpy.  Finally,  pieces  of 
the  skin  began  to  peel  off, 
exposing  the  helical  copper 
coils  inside.  The  antenna 
still  worked  fine,  but  it 
looked  terrible  and  the  ex- 
posed end  began  to  snag  on 
clothing  and  poke  passers- 
by  in  the  face  (Photo  A), 
Small  urchins  would  point 
and  snicker  and  attempts  to 


repair  the  damaged  mess 
with  silicone  rubber  weren't 
helpfuL  No  matter  how  it 
was  patched  and  dipped,  it 
still  looked  as  though  it  had 
been  stuck  in  a  pencil 
sharpener  by  mistake  or 
used  to  flog  armadillos. 

The  catalogs  do  list  re- 
placements, but  at  prices 
running  upwards  from  ten 
dollars.  The  solution  was  a 
piece  of  heavy  rubber  auto- 
motive hose  with  an  inside 
diameter  of  3/8"  (NAPA 
#H-176). 

An  8"  length  of  this  costs 
fifty  cents  at  a  local  parts 
store,  but  a  piece  probably 
could  be  scrounged  for  free 
at  a  friendly  gas  station.  Of 
course,  lighter  neoprene 
tubing  or  plastic  shrink 
material  could  work,  but 
this  stuff  fits  perfectly 
down  over  the  '*f"  con  nee* 
tor  as  well  and  is  incredibly 
tough.  Also,  a  standard  Vi" 
PVC  pipe  cap  is  a  snug  fric- 
tion-fit over  the  top  end  (see 
Fig  1) 

Note  that  the  hose  fits 
flush  against  the  top  of  the 
HT.  completely  covering 
the  connector.  To  install  or 
remove,  simply  pinch  the 
tubing  against  the  knurled 
fitting  inside,  and  the  whole 
thing  unscrews  as  a  unit.  Rf 


losses  through  the  material 
are  slight;  I  can  still  stand 
on  a  hilltop  and  work  the 
VE3SSM  repeater  fifty 
miles  away  and  perfor* 
mance  is  about  the  same  as 
the  original  antenna  or  the 
bare  spring. 

For  far-fringe  operating, 
the  "Floppy  Duck"  (Fig.  2)  is 
just  the  ticket,  especially 
for  HTs  like  the  Wilson  1402 
which  do  not  have  an  inter- 
nal  telescoping  whip  All  it 
is  is  a  replacement  "F''  con- 
nector and  a  quarter  wave- 
length of  hookup  wire 
which  is  the  right  gauge  to 
make  the  bare  conductor 
snugly  fit  the  center  hole  of 
the  female  fitting  on  the 
HT.  The  wire  is  held  in  place 
with  a  dab  of  silicone  rub* 
bet,  and  a  piece  of  1/8" 
staple  is  crimped  over  the 
insulation  to  hold  it  in 
place.  A  couple  of  scraps  of 
shrink- tubing  are  slipped 
over  the  outer  flange  of  the 
"F"  fitting  and  shrunk  in 
place  with  a  light  bulb.  The 


TO    UIJSCReW 
WHOLE    ASSEMBLY 


Tqp  OF   HT 


resulting  antenna  can  be 
rofled  up  to  about  the  size 
of  a  stick  of  gum  [see  Photo 
B)  and  tucked  away  in  a  cor- 
ner of   the    HT   case   until 
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needed.  Performance  is  dra- 
maticallv  better  than  with 
the  rubber  ducky,  and  the 
antenna  can  easily  be  taped 
to  a  bus  or  train  window  for 


jF'&  2. 

operating  while  traveling. 
Cost  is  negligible;  the  con- 
nectors come  in  packs  of 
two  for  59«r  or  so  at  stores 
like  Radio  Shack.  ■ 
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Dave  Faucher  WAIUQC 
23  Freedom  Drive 
ComnsviUe  CT  06022 


CB  to  10 

part  XXVI:  the  Cobra  132 


The  latest  changes  in 
the  FCC  rules  which 
prohibited  the  sale  of  new 
23-channeI  CB  sets  has 
made  quite  a  few  of  these 
sets  available  at  very  low 
prices.  This  was  because 
the  manufacturers  had  to 
unload  their  surplus  and 
also  because  CBers  wanted 
to  move  up  to  the  new 
40-channel  models, 

I  have  been  reading  with 
interest  all  of  the  artsctes  in 
73  Magazine  on  conversion 
of  CB  sets  to  10  meters.  I 
had  a  Cobra  132  on  the 
shelf  which  was  built  by  a 
Japanese  manufacturer  for 
B  &  K  (The  same  manufac- 
turer  built  very  similar 
radios  for  other  compa- 
nies; they  were  the  Tram 


Diamond-60  and  the  Brown- 
ing LTDJ 

With  the  10-meter  band 

being  so  open  in  recent 
months,  and  the  number  of 
QRP  stations  I  have  heard 
with  great  signals,  many 
well  over  S-9,  I  decided 
that  I  would  modify  the 
Cobra  and  get  in  on  the  ac- 
tion from  the  mobile  my- 
self. 

Before  you  attempt  this 
mod,  I  highly  recommend 
that  you  get  a  Sams  Photo- 
fact  '*"  This  will  give  you  all 
the  needed  information 
such  as  part  locations  and 
alignment  test  points  and 
procedures.  The  one  need- 
ed for  this  conversion  is 
CB-54,  lune,  T974. 

There    were    several 


I^AHHt 


TDiiiyftt 


TO  0£IDE.   OF   X3II 


Fig,  1.  Switch  diagram. 


objectives  in  my  conver- 
sion. Number  one  was 
good  10-meter  SSB  cover- 
age, and  I  chose  28.5  to 
29.1  MHz.  Next  was  to 
have  continuous  coverage 
with  the  vco,  with  enough 
overlap  to  cover  the  spac- 
ing caused  by  the  former 
radio  control  channels 
which  were  located  be- 
tween several  of  the  orig- 
inal 23  channels. 

This  conversion  is  set  up 
for  the  Cobra  132  mobile  or 
the  Cobra  135  base  station 
radio,  each  of  which  uses 
the  late-version  synthesizer; 
PAC-423r  With  the  very 
close  similarities  of  the 
Tram  Diamond-60  and  the 
Browning  LTD.  I  am  sure 
one  can  use  the  basics  of 
this  conversion  to  modify 
these  sets  up  to  10  meters, 
also. 

The  parts  that  have  to  be 
changed  are  listed  in  Table 
1. 

To  install  the  new  local 
oscillator  crystals  that  re- 


place the  X311.  12.8  MHz 
crystal,  a  miniature  SPOT 
toggle  switch  and  a  3-30  pF 
trimmer  capacitor  must  bo 
added.  I  will  leave  it  up  to 
you  as  to  where  you  want 
to  mount  the  switch.  Once 
that  is  decided,  install  as 
per  the  switch  diagram. 

The  next  step  is  to  en- 
able the  blank  channel  be- 
tween 22  and  23.  With  the 
case  off;  place  the  set  up- 
side down  with  the  channel 
selector  set  on  this  blank 
channel.  If  you  look  at  the 
back  wafer  of  the  channel 
selector  switch,  you  will 
see  the  notched*out  por- 
tion of  the  switch.  On  my 
set  there  is  a  purple  wire 
from  the  synthesizer  board 
connected  to  the  switch 
terminal  that  is  supposed 
to  enable  this  channel. 
Take  a  short  piece  of  no.  1 8 
wire  and  solder  one  end  to 
the  switch  terminal  With 
the  other  end  of  this  wire, 
form  a  contact  on  the 
center,  bottom  portion  of 
the    channel     selector 
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Crystals 

Remove 

TnsUII 

X301 

15.965  MHz 

17.300  MHz 

X302 

16.015  MHz 

17.350  MHz 

X303 

16.065  MHz 

17,400  MHz 

X304 

16.115  MHz 

17.450  MHz 

X305 

16.165  MHz 

17.500  MHz 

X306 

16.215  MHz 

17.550  MHz 

X311* 

1 2.8  M  Hz 

13.0  MHz  =  28.5-28.8  MHz  range 
13,3  MHz  =  28.8-29,1  MHz  range 

Table  1.  Parts  to  be  changed,  f*  — See  text) 


switch.  Clue  this  in  place 
with  a  hot  glue  gun.  Be 
careful  not  to  get  any  glue 
on  the  contact  portion  of 
the  switch.  This  nrray  seem 
a  bit  crude,  but  it  enabled 
me  to  get  an  extra  10  kHz 
of  coverage  that  would 
have  been  tost  unless  I 
changed  the  whole  chan- 
nel switch. 

On  the  synthesizer 
board,  connect  a  short  be- 
tween TP302  and  TP303, 
mode  switch  set  to  USB, 
Connect  a  frequency 
counter  between  TP303  and 
TP304.  Adjust  per  Table  2. 

Remove  the  frequency 
counter    from    between 


TP304  and  TP303  and  con- 
nect to  TP309  and  TP305. 
Set  the  Voice  Lock  for 
center  frequency.  Select 
the  13.0  MHz  oscillator 
crystal  and  adjust  L301  cw 
for  the  proper  frequency. 
Select  the  1 3.3  MHz  crystal 
and  adjust  the  3-30  pF  trim- 
mer for  the  proper  frequen- 
cy. 

Remove  the  short  and 
the  frequency  counter. 
Connect  up  a  dummy  load 
wattmeter.  Select  channel 
23,  also  select  the  lower 
oscillator  crystal,  AM 
mode,  and  adjust  T301 
through  T305  for  maximum 
out  on  transmit.  Next,  ad- 


Channel 

Adjust 

Frequency 

1 

C311 

17.300  MHz 

5 

C309 

17.350  MHz 

9 

C307 

17.400  MHz 

n 

C305 

17.450  MHz 

17 

C303 

17,500  MHz 

21 

C302 

17.550  MHz 

Ta5/e  2. 


justT14,  T15,  L3,  and  CI  16 
for  maximum  rf  out. 

Select  USB  mode,  inject 
10-mV  2-tone  test  signal  to 
the  audio  input;  and  adjust 
L2,  L5.  11,  12,  T3,  T4,  T5, 
T6,  T16,  and  L8  for  maxi- 
mum rf  output.  Adjust 
R136  for  maximum  power 
out,  but  observe  proper 
linearity  to  prevent  dis- 
tortion. This  is  the  ALC  ad- 
justment; you  should  have 
about  8-  to  15-Watts  PEP 
out.  This  completes  the 
transmitter  adjustment. 

Next,  tune  in  a  weak 
signal  source,  NB  off,  and 
adjust  T7,  T8,  T9,  T10,  and 
Til  for  maximum  sensitivi- 
ty. The  last  adjustment  is 
for  the  Voice  Lock  range- 


Adjust  R331  and  R326  al- 
most maximum  clockwise. 
Adjust  R329  almost  max- 
imum counterclockwise. 
Don't  go  too  far  or  some  in- 
stability will  occur.  This 
wil  give  you  about  a  15-to- 
20-kHz  range,  which  allows 
total  overlap  between 
channels. 

Well,  that's  about  it  for 
the  conversion.  I  am  sure 
there  are  several  other 
ways  as  far  as  crystal  selec- 
tion goes,  but  this  one 
worked  for  The.  The  anten- 
na I  use  is  a  base-loaded 
trunk-mount  CB  antenna 
that  is  retuned  for  28.6. 
Good  luck  with  your  con- 
version; hope  to  work  you 
QRP  mobile  on  10.  73. ■ 
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Radio  equipment 
not  included 


..  .at  last . . . 
your  shack  organized! 

A  beautiful  piece  of  furniture  -  your  XYL  will  love  it! 

$16450  S-F  RADIO  DESK 

Deluxe  -  Ready  to  Assemble 

Designed  with  angled  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation. 

FINISHES:  Walnut  or  Teak  Stain, 

Floor  Space:  39"  Wide  by  30"  Deep 

Additional  Information  on  Request. 


Also  Available  . . , . 
Floor  Space:  51  '^  Wide  by  30"  Deep 

$192.50 


Checks,  Money  Orders,  BankAmericard 
and  Master  Charge  Accepted. 

F.O.B.  Culver  City,  (In  Calif.  Add  6%  Sales  Tax.) 
. DEALER  INQUIRIES  INVITED 
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6J  Alder  berry  Lane 
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fig.  6,  Battery  mounting  bracket  Keystone  no.  93  battery 
clip  required. 


an  internal  control-  To 
make  the  front-panel  con- 
trol operative,  rennove  the 
wire  from  the  rear  of  S2B 
and  place  a  jumper  be- 
tween the  front  and  center 
connections  of  the  switch. 
Fig.  2. 

To  test  the  scanner,  set  a 
frequency  into  memory 
with  the  scan  switch  off. 
Select  a  second  frequency 
on  the  display  and  depress 


the  scan  switch  (S2).  The 
display  should  now  alter- 
nate between  the  two  fre- 
quencies at  a  2-Hz  rate. 
Opening  the  squelch 
should  inhibit  the  scanning 
action. 

Other  Changes 

A  second  modification 
to  the  227R  permits  the 
memory  to  be  retained 
when    power   is    removed, 


The  dashed  components 
shown    in    Fig.    2    are   the 

only  components  added. 
They  are  mounted  [sol- 
dered) directly  to  S4.  Fig.  6 
is  the  battery  bracket.  This 
mounts  internally  at  the 
rear  of  the  227R  between 
the  slide  switches  and  the 
coax  connector.  The 
bracket  is  designed  to 
mount  using  the  holes  for 
the  ground  lugs  from  the 
transmitter  printed  circuit 
board.  When  a  frequency  is 
stored  in  memory  and  the 
radio  is  connected  to  a 
12-volt  supply,  D1  is  re- 
verse-biased and  the  power 
to  the  PLL  control  board  is 
supplied  through  D4.  This 
voltage  is  regulated  to  5 
volts  by  R3  and  D3,  When 
the  input  voltage  falls 
below  9  volts,  Dl  con- 
ducts, supplying  voltage  to 
the  regulator  thus  retaining 
the  memory.  Current  drain 
from  the  battery  under 
these  conditions  is  about  4 
mA.  When  storing  the  radio 


for  long  periods  of  time, 
the  battery  can  be 
switched  off  by  disabling 
the  memory  feature  (S4). 

One  final  change  per- 
mits the  227R  to  operate 
above  148  MHz.  This  is 
useful  when  the  227R  is  be- 
ing used  as  a  driver  for  a 
varactor  tripler  to  the 
450-MHz  band,  Removing 
diodes  D701  and  D702 
from  the  PLL  control  board 
will  expand  the  frequency 
coverage  to  149,995  MHz. 

This  completes  my  list  of 
modifications  to  the  Yaesu 
FT-227R.  They  have  been  in 
use  for  some  time  now  and 
I  have  not  experienced  any 
problems.  Comments  and 
inquiries  will  be  answered 
provided  an  SASE  is  en- 
closed. Acknowledge- 
ments go  to  Bob  Wagner 
Wl  HWU  for  his  ideas  and 
suggestions,  and  to  my 
XYL,  Deb  WB1DRS,  for  the 
typing.  Good  luck,  and 
have  fun  with  your  new 
227R!H 
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MONITOR  *149. 
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100 
COMPLETE 
KEYBOARD 
TERMINAL 

*375.  KM 

(L»»  MonXor) 
AtMmbled  '430 


ALSO  AVAILABLE; 

SCT-100  STAND  ALONE  VIDEO  BOARD 

Assembled  &  Tested  *215. 

Full  Kit  M75.  Partial  Kit  *115. 

ABM-200  ASCII  BAUDOT  MORSE  CONVERTER   *169. 


V\^HY  GET  ON  FAST  SCAN  ATV  ? 


You  can  send  broadcast  quality  video  of  home  movies,  video 
tapes,  computer  games,  the  shack,  etc.,  at  a  cost  that  is  less  than 
slowscan.    Requires  only  a  technican  class  or  higher. 

Really  aids  public  service  communications  for  parades,  RACES, 
CAP  searches,  weather  watch,  marathons,  etc. 

DX  is  about  the  same  as  2  meter  simplex  -  15  to  100  miles. 

ATV  uses  broadcast  standards.  No  special  converters  needed. 
Receive  full  color  and  sound  on  a  regular  TV  set. 


TC-1   TRANSMITTER/CONVERTER 


ALL  IN  ONE  BOX  READY  TO  OPERATE    $399  delivered  U.S. 

Plug  in  any  closed  circuit  camera,  antenna,  mic,  and  TV  set  and  you 
are  on  the  air.  Contains  the  basic  four  modules,  AC  supply,  and  T/R 
switch.     Full  color  and  sound.    Specify  xmtr  freq  and  TV  ch  2  or  3, 


GET  A  BUDDY  ON  SPECIAL 2  for  $750  ppd. 

HITACHI  HV62U  CAMERA $239  ppd 


Build  Your  Own  System  with  The  Basic  Four  Modules 


I .  TXA5-3  ATV  EXCITER/MODULATOR . $85  ppd 

This  wired  and  tested  moduie  is  designed  to  drive  the  Motorola  MHW-710  module 
in  the  PA5  10  watt  linear  amp.  The  crystal  in  the  100  mHz  region  keeps  harmonics 
out  of  two  meters  for  talk  back.  The  video  modulator  is  full  8  mHz  for  computer 
graphics  and  color.  Requires  13.8  vdc  reg  @  70  ma.  Tuned  with  xtal  on  439.25, 
434,0  ,  or  426.25  mHz.  Two  Freq  version  add  $30. 

2.   PA5  10  WATT  ATV  POWER  MODULE .....   $79  ppd 

The  PAS  will  put  out  tO  watts  RMS  power  on  the  sync  tips  when  driven  with  80 
mw  by  the  TXA5  exciter.  50  ohms  in  and  out,  plus  bandwidth  for  the  whole  band 
with  good  linearity  for  color  and  sound.    Requires  13.8  vdc  regulated  @  3  amps. 


3 


FMA5  AUDIO  SUBCARRIER  GENERATOR .  .  ,  .  .  $25.00  ppd 

Puts  audio  on  with  your  camera  video  just  as  broadcast  TV  does  at  4.5  mHz.  Puts 
out  up  to  1  V  p-p  to  drive  the  TXA5  or  VM-2,  3,  or  4  modulators.  Requires  low 
Z  mic  (150  to  600  ohms),  and  +12  to  18  vdc  @  25  ma.  Works  with  any  xmtr 
with  5  mHz  video  bandwidth. 


4 


.  TVC-1B  ATV  DOWNCONVERTER .  _  ,  . , . ,  $49.50  ppd 

Very  sensitive  MRF901  (1.7  db  NF)  preamp  and  double  balanced  mixer  module 
digs  out  the  weak  ones  but  resists  intermods  and  overload.  Connects  between  uhf 
antenna  and  TV  set  tuned  to  channel  2  or  3.  Tunes  420  to  450  mHz.  Requires 
+12  to  18  vdc  @  20  ma.  Supersensitive  TV01C  with  NE64535  preamp  (.9db  NF) 
preamp  $79,50  ppd 

TVC*4  ATV  DOWNCONVERTER  _ $85,00  ppd 

This  is  a  packaged  version  of  the  TVC-IB  converter  with  internal  power  supply. 
Has  BNC  input  and  F  output  connectors.  Also  available  with  the  NE64535  for 
$115  ppd.    Size  5%  x  2%  x  7  inches. 


PACKAGE  SPECIALS 

TXA5-3,  PA5,  FMA5,  and  TVC-1  B 


$225  ppd 


BASIC  MODULE  PACKAGE  . ,  .  . 

OPTIONS: 

2  frequency  exciter add  $30 

NE64535  low  noise  downconverter .  add  $30 
Packaged  TVC-4  downconverter ,  , .  add  $35 
Less  TVC'IB  downconverter  .  .  substract  $40 


SEND  SELF  ADDRESSED  STAiVIPED  ENVELOPE  FOR  COMPLETE 
CATALOG  AND  ATV  INFO.  We  have  all  your  ATV  needs:  Antennas, 
Cameras,  Repeaters,  Video  Monitors,  Preamp,  Linears,  Test  Equipment, 
and  more^  19  years  in  ATV.  Clieck,  Money  Order  or  Credit  Card  by 
mail.  Credit  Card  orders  call  (213)  447  4565 


P.C.  ELECTRONICS 
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Joseph  Sch  wanz  K2  VG  V 
43-34  Union  Street 
Ftmhm^  NY  iI35S 


"That's  the  Way  It  Was  . 


/f 


DO  vou  recall  yoLir  first 
introduction  to  radio? 
Do  you  remember  what  led 
you  to  become  an  amateur 
radio  operator? 

It  was  in  the  early  1920s;  I 
was  about  five  years  old.  I 
lived  in  Philadelphia,  Penn- 
sylvania, on  a  street  that 
was  narrow  and  short. 
There  were  about  fifteen 
one-family  houses  on  the 
street  There  were  two  gas- 
operated  lamp  posts  on 
either  end  of  the  street.  The 
lighting  in  the  homes  also 
was  gas. 

In  a  corner  of  one  of  the 
rooms  in  our  house  was  a 
workbench  strewn  with 
wires,  tubes,  insulators,  bat- 
teries,  tools,  and  many 
other  objects  that  were  per- 
tinent to  the  construction 
of  radios.  At  the  time,  it  all 
meant  nothing  to  me,  not 
knowing  to  what  use  they 

were  put. 

I  could  always  find  my 
father  puttering  around  in 
that  corner_  1  can  recall  him 
using  the  terms  peanut 
tubes,  aerial  and  also  dis- 
tant stations.  Another  term 
that  always  stood  out  in  my 
mind  was  his  referral  to 
KDKA. 

One  day  as  he  was  at  the 
bench,  I  heard  him  call  ex- 
citedly to  my  mother  I  re- 
member him  telling  her  that 
he  had  just  heard  a  station 
from  California  He  placed 
the  earphones  on  my  head, 
also,  and  I  heard  music. 

In  time,  he  constructed 
many  receivers  using  vari- 
ous circuits  to  improve  the 


reception,  and  received 
many  more  distant  stations. 

My  next  vivid  recollec- 
tion of  radio  was  in  1926 
when  the  Dempsey-Tunney 
fight  was  held.  People  were 
crowding  in  front  of  my 
house,  listening  to  it.  My 
father  had  set  up  a  loud- 
speaker on  the  window  sill. 

In  1927,  we  moved  to 
Brooklyn,  New  York.  I  at- 
tended the  local  public 
schooL  When  I  was  in 
junior  high  school,  I  be- 
came the  operator  of  the 
movie  projector,  which 
used  carbon  arc  light,  I  still 
had  no  interest  in  foil  owing 
my  father's  footsteps  — in 
dabbliny  with  radio  con- 
struction. However,  I  did 
become  an  SWL  and  kept  a 
log  of  the  radio  stations  I 
heard. 

In  1939,  I  was  introduced 
to  amateur  radio  by  a 
young  lad  who  was  my 
next-door  neighbor,  Lou 
W2MCX,  He  assisted  me 
with  the  construction  of  a 
transmitter  for  160  meters. 
My  receiver  was  a  National 
SW-3.  I  tried  to  make  a  con- 
tact, but  without  success.  I 
became  disillusioned  and 
took  the  transmitter  apart. 
(By  the  way,  I  had  no  li- 
cense to  legally  operate  a 
transmitter.) 

During  World  War  II,  I 
worked  for  Bendix,  I  was 
the  final  tester  for  land- 
mine detectors.  There  I 
gained  a  better  knowledge 
of  electronics.  1  still  had  no 
ambition  to  get  interested 
in  ham  radio 


In  1955,  I  worked  for  a 
company  that  was  located 

in  the  same  building  with 
El  CO,  and  met  some  of  the 
Eico  employees  One  of 
them  was  a  ham.  Once 
again,  I  was  fired  with  en- 
thusiasm to  become  an 
amateur  radio  operator. 

Not  knowing  any  hams  in 
my  neighborhood,  I  was  at 
a  disadvantage.  How  could 
]  find  a  ham  who  would 
help  me  acquire  my 
license?  I  purchased  a 
Call  book  and  proceeded  to 
thumb  through  the  pages, 
looking  for  a  ham  close  to 
my  house.  Success!  I  found 
one  two  blocks  away. 

I  jotted  down  his  name, 
address  and  call,  and  went 
to  visit  him.  I  was  greeted  at 
the  door  by  his  wife.  I  in- 
troduced myself  and  ex- 
plained my  desire  She 
called  her  husband  and  told 
him  what  I  wanted.  His 
name  was  Ray  and  his  call 
was  W2DIU,  I  was  taken 
aback  when  I  met  him.  Ray 
was  blind  and  also  wore  a 
hearing  aid.  His  wife,  Judy, 
was  also  a  ham.  Her  call 
was  K2KBQ- 

Ray  helped  me  learn  the 
code  and  taught  me  the 
theory  for  the  Novice 
license.  In  a  few  months,  I 
got  my  license  and  was 
issued  the  call  KN2VCV. 
That  was  October.  1956. 

Ray  would  not  permit  me 
to  get  on  the  air  until  I  built 
a  transmitter.  I  made  the 
chassis  from  sheet  alumi- 
num and  the  cabinet  of 
sheet    metal.    For    parts,    I 


cannibalized  old  radio  re- 
ceivers and  television  sets. 
The  remainder  of  the  parts  I 
purchased  on  Cortlandt 
Street  —  affectionately 
known  as  "Radio  Row."  I 
also  had  to  wind  the  coils. 
My  receiver  was  a  Halli- 
crafters  S-40.  1  had  very  lit- 
tl(*  success  geltmg  con- 
tacts. I  was  not  permitted  to 
erect  an  antenna  on  the 
roof  I  tried  loading  the  win- 
dow screens,  the  bed- 
springs,  and  stringing  wires 
throughout  the  apartment, 

A  few  years  later,  I 
moved  to  another  location. 
There  I  was  permitted  to  in- 
stall an  antenna.  I  had  a 
three-element  beam  for  10, 
15,  and  20  meters,  a  dipole 
for  40  meters  and  a  5-ele- 
ment  beam  for  6  meters,  1 
was  now  able  to  enjoy  ama- 
teur radio  to  my  heart's 
content,  to  work  DX  and  to 
try  for  WAS.  I  also  had  got- 
ten  my  General 

1  have  had  my  trials  and 
tribulations  being  a  ham. 
TVI  complaints,  letters 
from  the  FCC,  feed  lines  cut, 
telephone  calls  in  the  wee 
hours  of  the  night,  and 
various  other  annoyances. 
But  I  persevered  through 
it  all.  1  am  enjoying  ham 
radio,  to  my  great  content. 

1  am  retired  and  spend  a 
great  deal  of  time  teaching 
those  who  want  to  become 
amateur  radio  operators. 
My  greatest  [oy  is  when  my 
students  call  and  tell  me 
they  passed  their  test  and 
have  received  their  call- 
signs.  ■ 
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Dual  filtering 


Kantronlcs' State-of-the-art  Signal  Enforcer® 

introduces  quality  and  versatility 
to  varlable-frequency/variable-bandwidth  dual  filtering 


At  last,  you  can  have  the  ultimate 
operating  edge  with  a  tunable, 
dual  filter  that  looks  as  good  inside 
as  it  does  outside  and  operates 
with  the  precision  only  quality  en- 
gineering can  offer. 

The  Kantronlcs  Signal  Enforcer^"^ 
takes  a  one-two  approach  to 
knocking  out  interference  to  CW, 
radioteietype,  single-sideband, 
ASCII  and  AM  audio  signals. 

The  Duai-Filter  Approach 

With  the  dual-filter  approach, 
the  Signal  Enforcer  can  be  used  to 
maximize  one  signal  (peaking) 
while  it  minimizes  an  interfering 
one  (notching),  it  can  also  peak  two 
frequencies  at  once,  which  is  great 
for  RTTY  or  ASCII  signals,  or  it  can 
notch  two  frequencies  at  once. 
The  Signal  Enforcer  filters  can  even 
be  teamed  to  offer  a  super-notch 
or  super-peak  single  filter. 

NO  Groping  in  the  Dark 

The  operator  is  in  total  control 
with  the  Signal  Enforcer,  choosing 
not  only  the  frequencies  he  wants 
to  filter  (from  less  than  100  Hz  to 
over  3000  Hz)  but  the  bandwidth  as 
well  (from  less  than  30  Hz  to  over 
1000  Hz). 

Because  the  Signal  Enforcer  is  an 
audio  filter,  it  works  with  the  out- 
put of  any  receiver,  regardless  of 
coverage,  and  doesn't  require  in- 
ternal connections. 

Two  tuning  eyes  on  the  Signal  En- 
forcer front  panel  make  locating 
signals  for  filtering  easy  even  dur- 
ing crowded  band  conditions.  The 
tuning  eyes  are  LED  indicators  that 
find  the  heart  of  signals  and  blink 
with  them  so  you  know  which  sig- 
nals you  are  filtering, 

YOU  wont  Groan 
when  You  Look  inside 

Once  you  get  past  the  attractive 
tan,  cream  and  brown  case,  you'll 
sdll  be  happy  when  you  inspect 
the  Signal  Enforcer  inside,  it  was 
designed  to  operate  with  preci- 
sion. 

The  boards,  components,  engi- 
neering design  and  craftsmanship 
are  ail  first-rate.  Glass /epoxy 
boards,  dip  soldering  and  precl- 
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sion  components  are  standard 
equipment.  The  Signal  Enforcer 
was  also  designed  for  almost  im- 
mediate turn-around  should  repair 
ever  be  needed.  The  circuits  are 
divided  by  function  and  are  replac- 
able  with  new  moduies  by  factory 
engineers.  We  don't  have  to  make 
you  wait  while  we  find  a  problem, 

internal  Power  supply 

The  Signal  Enforcer  has  its  own 
internal  power  supply.  It  is  switch- 
able  for  250  VAC  or  1 1 5  VAC  at  any- 
where between  50  to  60  Hz,  A  back- 
panel  connection  will  accept  12  to 
18VDCaswelL 

Full-Year  warranty 

Kantronlcs  is  so  confident  of  the 
Signal  Enforcer,  it  backs  up  each 
unit  with  a  12-fuJt-months  war- 
ranty from  the  time  of  purchase. 
Defects  due  to  workmanship  or 
materials  during  the  warranty 
period  will  be  cheerfully  repaired 
as  quickly  as  possible  at  no  cost  to 
you  other  than  the  postage  to 
send  the  unit  in.  We'll  aiso  be 
around  to  help  you  after  your  war- 
ranty expires. 

Fifteen-Day  Trial 

Try  a  Signal  Enforcer  from  us  for 
15  days  to  see  what  you  think,  we 
think  you'll  find  it  one  of  your 
most  valuable  pieces  of  station 
equipment.  Many  of  our  over  40 
authorized  dealers  in  the  United 
States,  Canada,  England,  Argentina, 
west  Germany  and  the  Nether- 
lands will  make  you  this  same  of- 
fer„  (But  check  with  them,  firstf)  if 
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you're  not  satisfied,  send  the  Sig- 
nal Enforcer  back  in  perfect  order 
and  we'll  return  your  money  less 
shipping  and  handling  costs. 

Specifications 

Filtering:  two  identical  filters, 
both  providing  peak  and  notch 
capabilities.  Both  filters  are  in- 
dependently variable  in  frequency 
and  bandwidth,  miocies:  The  filters 
may  be  operated  in  parallel  or  cas- 
cade modes.  Regardless  of  mode, 
both  filters  can  peak  or  notch. 
Bandwidth:  continuously  variable 
from  less  than  30  Hz  to  over  1000 
Hz.  Once  set,  bandwidth  remains 
constant  regardless  of  frequency 
changes.  Frequency  Range:  from 
less  than  150  Hz  to  over  3000  Hz. 
Audio  power  Output:  2  watts 
maximum  -  variable  through  vol- 
ume control,  power  Require- 
ments: 1 1 5  VAC  or  230  VAC  at  50  to 
60  Hz  or  external  12-18  VDC  source. 
Inputs:  signal  input,  external  DC  in- 
put Outputs:  external  speaker,  ex- 
ternal headphones,  demodulator 
output,  indicators:  Power,  one 
tuning  eye  for  each  filter.  Size: 
21/2"  by  8"  by  6".  Suggested  Retail 
price:  S1 89.95  plus  S3.00  shipping/ 
handling.  Allow  three  weeks 
deliverv  from  factory. 


.1  Kantronlcs 

(915)842-7745 

1202  E.  23rd  Street 
Lawrence,  Kansas  66044 
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Rod  Haiien  WA7NEV 
5f a t e  D epa rtm ent~A  ccta 
Washington  DC  20520 


All  About  Coordinated  Universal  Time 

—  GMT  has  become  UTC,  but  the  reasons  for  using  it 

are  as  valid  as  ever 


It  is  popularly  called 
Greenwich  Mean  Time 
(GMT)  and  is  now  named 
Coordinated  Universal 
Time  (UTC),  but  is  it  uni- 
versal?  Universal  time  is  a 
system  that  allows  a  per- 
son in  one  time  zone  to  in- 
dicate the  timing  of  an 
event  to  a  person  in  anoth- 
er time  zone  without  hav- 
ing to  know  which  time 
zone  that  person  is  in. 

iFor  instance,  if  you  re- 
ceived a  QSL  card  from  a 
ham  in  each  of  the  twenty- 
four  different  time  zones, 
and  each  ham  used  his 
local  time  on  the  card,  it 
would  be  necessary  for  you 
tq  know  the  difference  in 
hours  between  your  time 
zone  and  each  of  the 
twenty-four.    If    they    all 


used  UTC  correctly,  it 
would  be  necessary  for  you 
to  know  only  the  differ- 
ence between  your  time 
zone  and  UTC.  tf  your  log 
was  kept  in  UTC,  you  could 
look  them  up  directly— a 
much  simpler  process.  This 
is  especially  pertinent 
when  you  have  many  QSLs 
to  locate  in  the  log. 

I  speak  from  experience. 
In  the  aftermath  of  my 
NT7HEL  operation,  I  was 
deluged  with  QSLs.  It  was 
very  exciting  finding  a  post 
office  box  full  of  cards 
every  day.  Exciting,  that  is, 
until  I  started  checking  the 
dates  and  times  on  the 
cards  with  those  in  my  log 
and  found  many  that  didn't 
match,  With  over  a  thou- 
sand   entrie5    to    hunt 


Time  Zorte                               Abbreviation 

H 

ours  To  Add 

At  antic  Standard  Time 

AST 

4 

Eastern  Daylight  Saving  Time 

EDST 

4 

Eastern  Standard  Time 

EST 

5 

Central  Daylight  Saving  Time 

CDST 

5 

Central  Standard  Time 

CST 

6 

Mountain  Daylight  Saving  Time 

MDST 

6 

Mountain  Standard  Time 

M3T 

7 

Pacific  Daylight  Saving  Time 

POST 

7 

Pacific  Standard  Time 

PST 

8 

Hawaiian  Standard  Time 

HST 

10 

Table  1.  Local-time-tchUTC  conversion. 


through,  I  found  myself 
slipping  the  hard-to-find 
contacts  on  the  bottom  of 
the  pile. 

Out  of  all  of  the  cards 
received  in  the  first  month 
—  they  were  still  coming 
in  eight  months  later  — 
the  following  statistics 
emerged:  24%  did  not  use 
UTC  and  16%  used  it  in- 
correctly. An  interesting 
sidelight:  278  foreign  QSLs 
were  received,  and  every 
one  used  UTC  and  used  it 
correctly!  The  two  main  in- 
correct uses  of  UTC  were: 
Failure  to  advance  the  date 
when  going  past  2400  (UTC 
midnight],  and  adding  an 
extra  hour  unnecessarily  to 
UTC  when  converting  from 
dayfight  saving  time. 

Let's  look  at  these  two 
errors.  They  both  involve  a 
misunderstanding  of  the 
mechanism  of  UTC,  In 
order  to  convert  from  local 
time  to  UTC  it  is  necessary 
to  know  the  difference  in 
hours  between  your  time 
zone  and  the  time  zone 
centered  on  Greenwich, 
England.  (See  Table  1.)  Us- 
ing the  Eastern  Time  zone 
as  an  example:  We  add  5 
hours  to  Eastern  Standard 


Time  to  arrive  at  Coor- 
dinated Universal  Time. 
Note  that  7  pm  EST  is  mid- 
night (2400)  in  Greenwich. 
The  same  is  true  of  6  pm 
CST,  5  pm  MST,  and  4  pm 
PST.  UTC  time  recorded 
after  that  hour  should 
carry  the  next  day's  date 
and  not  your  local  date. 

An  example: 
June  15, 1977  —  6  pm  EST  is 
June  15)1977^2300  UTC. 
Jijne15il977-8pm  EST  is 
June  16' 1977^0100  UTC 

The  error  involving  day- 
light saving  time  occurs 
when  one  uses  the  same 
time-zone  difference  as 
was  used  when  converting 
standard  time  to  UTC.  Con- 
sider the  fact  that  when 
your  time  zone  changes  to 
daylight  saving  time,  you 
are  in  effect  moving  one 
time  zone  to  the  east  (see 
Table  1  again).  Using  the 
Eastern  Time  zone  again: 
During  Eastern  Daylight 
Saving  time  you  add  4 
hours  to  local  time  to  ar- 
rive at  UTC  instead  of  5. 

One  of  the  easiest  ways 
to  keep  on  top  of  Coor- 
dinated Universal  Time  is 
to  have  a  24-hour  clock  in 
the  shack  and  keep  it  set  to 
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UTC.  Digital-readout 
clocl<s  are  now  accurate, 
dependable,  and  cheap. 
Use  ti^is  clocl<  for  logging 
purposes.  When  it  passes 
2400,  you  should  change 
the  date  in  your  log  to  the 
next  day. 

One  way  to  remove  any 
doubt  is  to  tune  in  WWV, 
WWVH,  or  CHU  regularly, 
since  the  time  signals  on 
these  stations  are  reported 
in  UTC-  When  you  can't 
raise  any  of  the  above 
stations,  a  quick  call  to 
303-499-7111  (Colorado) 
wfl(  get  you  exactly  the 
same  information  that  is 
being  broadcast  on  WWV. 
Interstate  telephone  calls 
are  very  inexpensive  after  5 
pm  local  time. 

Relative  to  Daylight  Sav- 
ing Time,  an  Indian  friend 
of  mine  compares  it  to  a 
squaw  cutting  a  foot  off  of 
one  end  of  a  blanket  and 
sewing  it  on  to  the  other 
end  to  make  it  longer.  The 
state  of  Arizona  apparent- 


ly agrees  with  this  philoso- 
phy, since  we  follow  stan- 
dard time  all  the  year 
around. 

What  happened  to  the 
cards  that  I  slipped  to  the 
bottom  of  the  NT7HEL  pile 
earlier?  I  converted  the 
local  times  to  UTC  and 
found  most  of  those.  The 
rest  required  a  search  of 
the  log,  entry  by  entry,  un- 
til they  were  found.  A  few 
never  were. 

Need  another  reason  to 
use  UTC?  Some  DX  stations 
and  their  QSL  managers 
will  not  search  through  a 
long  list  of  contacts  look- 
ing for  your  call,  ff  you  are 
not  in  the  log  where  your 
card  says  to  look,  you  are 
out  of  luck!  Since  the  QSLs 
you  send  out  are  an  at- 
tempt to  convince  the 
other  guy  that  you  really 
want  one  of  his  cards,  why 
not  make  it  as  easy  as 
possible  for  him  to  reply? 
Use  Coordinated  Universal 
Time!  ■ 
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ATTENTION  MOBILE  HAMS 


Lilik 


15  M£TER  MOBILE  TRANSCEIVER 

CW  &  USB 

NCG  15SB 
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MliBilBriiiliiii 


THE  QRP  RIG  WtTH  THE  BiG  RIG  SOUND  ACTIVE 
NOISE  BLANKER— RF  GAIN  — CW  SWITCH- 
SQUELCH— MIC  GAIN  — DIGITAL  FREQUENCY 
DISPLAY— HI/LO  POWER  SWITCH  — 13.8  VDC  5A 
POSITIVE  OR  NEGATIVE  GROUND. 

DEALER  INQUIRY  INVITED. 


,^318 

1275  N.  GROVE  ST. 
ANAHEIM,  CALIF.  92806     (714)  630-4541 


NEW  MFJ  Deluxe  Keyer  has  Speed  Readout 

Socket  for  external  Curtis  memory,  random  code  generator,  keyboard. 
Uses  Curtis  8044  IC.  Gives  you  dot-dash  memories,  weight,  speed, 
volume,  tone  controls,  speaker.  Sends  iambic,  automatic,  semi-automatic, 
manual.  Reliable  solid  state  keying,  RF  proof,    sneed  Readout  Meter 

lets  you  read  to  SO  WPM. 

Socket  far  CurtiB  memoryg 
random  code  generator,  keyboards 


»79 


95 


The  new  MFJ-408  DeluMe  Electronic  Keyer  II  is 
based  on  the  proven  Curtis  8044  IC  keyer  chip. 
Speed  readoyt  meter  tets  you  read  sending  speed 
to  50  WPM,  Spcket  (optional  cable  with  plug, 
$3,00)  lets  you  use  external  Curtis  memory,  ran- 
dom code  generator,  keyboard  (a  vail  able  from 
Curtis  Electro  Devices), 

Sends  iambic,  automatic,  semf-aulomatic, 
manual.  Use  squeeze,  single  lever  or  straight  key. 

Iambic  opera  tie  n  with  squeeze  key.  Dot  dash 
insertion.  Semi-automatic  ""bug"  apemtion  provides 
automatic  dots  and  manual  dashes. 

Oot-dash  memory,  self-completing  dots  and 
dashes,  jam-proof  spacing,  instant  start,  RF  proof. 

Ultra -leliable  salid-state  keying:  grid  block,  catJi- 
ode,  solid  state  transmitters  {-3O0  V,  tO  ma, 
max.  +300  V,  100  ma.  max). 


All  controls  are  on  front  panel:  speed,  weight, 
tone  volume,  function  switcti.  Smooth  linear 
speed  control.  8  to  50  WPM. 

Weight  contial  adjusts  dot-dash  space  ratio; 
makes  your  signal  distinctive  to  penetrate  ORM, 

Tone  CbntfDi.  Room  tilling  volume.  Built-in 
speaker.  Ideal  for  classroom  teaching. 

Function  switch  selects  off,  on,  semi-automat- 
ic^ manual,  tune.  Tune  keys  transmitter  tor  tuning. 

Completely  poitable.  Operates  up  to  a  year  on 
4  C'Ceils.  2.5  mm  phone  jack  for  external  power 
(6  to  9  VOC),  Optional  AC  adapter  $7.95. 

Eggshell  white,  walnut  sides,  8x2x6  inches. 

Stereo    phgne   jack    for 
kev,    pliono  jack    outputs. 
OPTIOKAL  BENCHER  IAMBIC  _^^^_ 
PADDLE.  Dot  and  dash  pad^        ^^^^     ^^"^^ 


dies  have  fully  adjustable  tension  and  spacing. 
Heavy  base  with  non-slip  rubber  feet  eliminates 

"waiking.^'  $39.95. 

Order  from  MFJ  and  try  it  —  no  obligation.  If 
not  delighted,  return  it  within  30  days  for  refund 
(less  shipping),  One  year  unconditionaf  guarantee. 

Order  today.  Call  toil  free  80O  647  1800.  Charge 
VISA,  MC  or  mail  check,  money  order  tor  $79.95 
plus  $3.00  shipping  for  MFJ-408  keyer  and/or 
$39.95  pJus  $3,00  shipping  for  Bencher  paddle. 


CALL  TOLL  FREE  . . .   800-647-1800 


For  technical   information,   order/repair  status,   in 
Miss.,  outside  continental  USA,  call  601  323  5869. 

MFJ  ENTERPRISES,  INC. 

BOX  494,  MISSISSIPPI  STATE,  MS  39762 


1^  Reader  Sefrvice — seepage  195 
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Sieve  XhMahan 

Star  Rie,  36,  Box  feOA 

Havre  Ml  59501 


Don't  Be  a  dB  Dummy! 

use  a  pocket  calculator  to  deal  with  decibels 


For  those  of  us  who  face 
the  all-important  test 
for  that  license,  take  heart! 
Working  with  gain  and  loss 
with  dBs  isn't  all  that  hard. 
Trying  to  rqm ember  a  dB 
table  is  a  pam  for  some,  in- 
cluding me. 

Those  people  endowed 
with  a  ''smart"  calculator 
have  no  problem.  You  can 
keep  your  dB  table  on  a 
program  card  and  can  take 
a  break  while  the  calcu- 
lator does  all  the  work. 

If  you  have  an  old  T[ 
number-cruncher  with  a 
square  root  key,  there 
might  be  an  easier  way. 

Step  1  is  to  remember 
the  binary  number  system. 
That  shouldn't  be  too  hard; 


everyone  can  count  to  two, 
(See  Table  1.) 

Bear  with  me  a  minute.  I 
don't  want  to  lose  you  at 
this  p<iini  (I  lost  myself  the 
first  time  around),  lust 
below  the  zeros,  number 
from  0  to  10,  starting  with 
the  LSB  at  the  right  as  in 
Table  2. 

All  that  is  left  is  to  figure 
the  cube  root  of  the  binary 
number.  It  sounds  hard, 
but  turns  out  to  be  fairly 
easy. 

For  example,  to  figure  8 
dB  (power  ratio},  take  the 
cube  root  of  256.  Now,  take 
a  wild  guess  of  6  and  enter 
that  in  the  calculator  Now 
hit  the  times  ( X )  button 
once.    Enter    256,    hit    the 


1024 

512 

256 

128 

64 

32 

16 

S 

4 

2 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Table  1. 


1024 

512 

256 

128 

64 

32 

16 

6 

4 

2 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

to 

9 

8 

7 

S 

5 

4 

3 

2 

1 

0 

square    root    button    twice 

and  the  times  (X)  once. 
Once  again  enter  256,  hit 
the  square  root  button 
twice  and  the  times  {x] 
once.  By  repeating  this  sev- 
eral times,  you  end  \\[}  with 
6.3495986,  or  approximate- 
ly 6 J 5.  The  actual  power 
gain  is  6.31.  While  the 
figure  from  the  calculator  is 
not  exact,  it  is  close  enough 
when  you  set  it  down  tor 
the  test- 

The  actual  dBs  for  power 
ratio  vs,  the  calculator's  an* 
swers  are  shown  in  Table  3. 

Now,  if  you  want  to  be 
realty  sneaky  and  figure  the 


voltage  or  current  ratio,  all 
you  have  to  do  is  take  the 
square  root  ol  the  power 
ratio.  Figuring  any  ratio 
higher  than  10  tlB  is  d  snap. 
Take  the  corresponding 
number  between  one  and 
ten.  If  you  want  to  fmd  the 
13  dB  power  ratio,  take  the 
J  dB  power  ratio  of  2iX)  and 
move  the  decimal  point  lo 
):he  right  one  place  For  1S 
dB.  use  the  5  dB  ratio,  etc. 
Now  that  dB  tables  are 
no  longer  giving  you  head- 
aches, go  on  to  bigger  and 
better  things.  Field  gain, 
transistor  parameters,  Q  of 
a  dipole,  etc..  etc.  ■ 


dB 

Power  Ratio 

,,  Calcutator 

0 

1,00 

1.00 

1 

1.26 

126 

2 

158 

1.59 

3 

2.00 

2.00 

4 

2.51 

2.52 

5 

3.16 

3,17 

6 

3.98 

4.00 

7 

5.01 

5.03 

8 

6.31 

6.35 

9 

7.94 

8.00 

10 

10.00 

10,07 

Ta6/e  2.  Bottom  row  is  dBs. 


3, 
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FORMULA  FOR  2  METER  FM  ENJOYMENT 


$329.95 

143-149  MHz 

.25  uv  sensitivity 

mobife  mount  &  microphone  included 

25  Watts  (varial>le) 

Provisions  for  non-standard  splits 
(CAR  MARS,  etc.) 

Optional  AC  power  supply  available 

THAT'S  CORRECTI!! 

We  are  convinced  that  the  FM-88  is  four 
times  more  reliable  than  the  other  2  meter  rigs 
being  offered.  To  prove  it  to  you,  we  are  supply- 
ing the  FM-88  with  four  times  more  warranty 
than  supplied  with  other  models— One  full  year 
instead  of  the  normally  expected  90  days. 

While  there  are  radios  on  the  market  that 
offer  lots  of  "gadgets"— our  past  experience   • 

Phone  1  (800)  233-0250  today  to  order  your  FM-88  or  to  request  a  detailed  brochure  describing 
this  fantastic  transceiver  &  related  accessories. 


has  been  that  simplicity  of  operation  &  elimina- 
tion of  unnecessary  "Bells  &  Whistles"  actually 
removes  the  causes  of  many  failures  being  ex- 
perienced with  such  transceivers. 

If  you  are  shopping  for  a  new  2  meter  trans- 
ceiver, don't  you  owe  it  to  yourself  to  go  with  a 
radio  that  has  proven  itself  with  thousands  of 
hours  of  reliable,  "On  the  Air"  operation? 


The  FM-88  is  also  available  with  an  800  channel,  programmable  scanner — ordermodel  FM-88S — $429.95 
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Communjcations  Corp. 
1911  Old  Homestead  Lane 
GfBenf ield  Industrial  Paik  East 
Lancaster,  PA  17601 
(717)299-7221 
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SAVE  10%  ON  LUNAR'S 
TRANSVERTER  MODULES 

The  Lunar  line  of  modules  allow  a  new  concept 
in  VHF/UHF  operations.  Combining  appropriate 
modules  allows  you  to  construct 
a  high  performance  system 
suitable  for  EME  and  weak 
signal  work,  contesting,  or 
local  work,  D  The  basic 
system  consists  of  a  Down 
Converter  and  an  Up 
Converter  module. 
Adding  the  appropri- 
ate Local  Oscill 
module  will  put  you 
on  the  desired 
band.  Improve- 
ments to  this 
basic  system 
are  accom- 
plished by 
adding  ampli- 
fiers to  both 
sides  to  attain 
the  desired  per- 
formance level. 
To  change  bands 
merely  changin 
the  LO  modu 
(and  the  bandpass 
filter)  will  give  you 
new  band  with 
same  basic  specs,  D  Modules 
are  packaged  in  well-shielded  enclosures.  Inter- 
connections between  modules  are  accomplished 
using  the  SMA-type  micro- 
wave connectors  and  appro- 
priate coax.  Power  require- 
ments are  24VDC.  with  a  12V 
to  24V  inverter  module  to  be 
available  soon  for  those  re- 
quiring mobile  operation, 
n  Write  for  free  descriptive 
literature. 
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10%  DISCOUNT  ON  ALL 
LUNAR  PRODUCTS 
THROUGH  JULY  31, 1980 
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2785  Kurtz  Street,  Suite  10 
San  Diego,  CA  92110 
Telephone:  (714)  299-9740 
Telex:  181747 

Louis  N.  Anciaux 
WB6NMT 
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All  Lunar  products  are  designed  and 
manufactured  under  the  direct  super- 
vision of  Louis  Anciaux,  head  of  Lunar 
Etectronic$.  Whit^  Lunar  maintains  a 
compJete  QA  departmenf.  Louis  con- 
trols the  final  check-ouL  ff  it's  not  right, 
it  s  not  shipped. 

That's  why,  In  amps,  pre-anips, 
and  transverter  modules.  Lunar  is  con- 
sidered the  standard  of  the  industry.  As 
tn  all  ham  products,  you  get  what  you 
pay  for... that's  why  Lunar  is  your  best 
buy. 
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LUNAR  LmEARfZED  AMPLIFIERS 

One  reason  ouf  Lmea)'ized  amp/pre-amp 
combos  are  the  best  sefiing  amps  m  =,ma- 
teuf  market  is  the  superior  Imparity  our  un^ts 


exhibit  in  the  SSB  mode.  To  be 


»ti 


Cthe 


ampltfier'&  oulput  signal  must  be  an  e 
reproductron  of  the  mputsignal.  with  only  the 
power  level  changed 

Lunar  IS  the  ofjg*nator  of  the  LINEAR- 
IZED process,  and  aM  of  our  amps 
this  by  the  very  smalt  amount  of  side-sptaner 
produced   Others  may  attemot  to  copv 
But,  why  buy  a  copy  wher 
origmai 


LUNAR  TRAKSVERTER  muuuyti 
Theaddit  larTransv^ 
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2  M«ler  Amps 

40  to  16D  watt  power  oucp 

For  220  MHx 

25  to  140  watt  power 

For  6  M#t#fS 

Commercial 
avaiiahie. 
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SAVE  10%  ON  ALL  LUNAR  PRODUCTS 


LUNAR'S  LINEARIZED 
AMPS  &  PREAMPS 

The  only  truly  linearized  amplifiers  on 
the  market  today.  Considered  the 
standard  of  the  industry. 

LINEARIZED  — ACCEPTS  ALL  MODES 

•  Low  Power  Input  Yields  nom  9-10  dB 
gain 

•  Covers    Entire    Amateur    Band    w/o 
Tuning  {2MHz-50MHz  f^odel) 

•  Built-in  Receive  Preamplifier 

•  Automatic  T-R  Switching 

•  Exceeds   FCC   R&O  20777  Require- 
ments of  -60  dB 

•  Variable  T-R  Delay  for  SSB/CW  use 

•  Preamp  &  Power  Amp  Independently 
Controllable 

•  Preamp  nom  9  dB  gain  1.9  dB 
OveraJ]  NF 

•  One  Year  Warranty- 90  days  on 
Power  transistors 

28-432  LOW  NOISE  FIGURE 
RECEIVING  PREAMPLIFIERS 

These  uitra-performance  receiving 
preamplifiers  are  suitable  to  the  most 
demanding  needs  where  low  noise 
figure  is  important.  Uses  incfude  all 
types  of  weak  signal  work  such  as 
EME,  Trope  &  ionosphere  Scatter, 
Satelfite  Communications,  Radio 
Astronomy,  Meteor  Scatter,  etc. 
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VINEYARD  AMATEUR  RADIO    ^se  ^^v.^,^^p^     ' 

Art  (WA60YS)  — Sales  and  Service  — Jay  (WB6YQN}  ' 

4407  Vineyard,  Oxnard,  CA  93030,  (805)  485-0942 

FOR  YOUR  VISA  AND  MASTERCHARGE  ORDERS  ONLY  CALL 

Nationwide  24-hour  order  line  California  24-hour  order  line 

1-800-854-2003,  Ext.  873  1-800-522-1500  ext  873 
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LINEAR 
TRANSVERTERS 
FROM  SOTA 


We  are  the  exclusive  US.  Distributor  for  these  high 
quality  trarisverters  from  SOTA  Communications 
Systems  Ltd, 

•  432  MHz  transverter  for  Phase  III 

•  15  watt  output 

•  Under  2  dB  NF 

•  1296  MHz  transverter 

•  2W  output 

•  20  or  144  MHz  IF  available 


YAGI  ANTENNAS 

NMT-11  for  144  &  220 

•  Handles  legal  power. 

•  Lightweight  at  4  kg. 

•  31  degree  beamwtdth. 

•  High  efficiency  performance. 

•  Easily  arrayed  for  increased  gain. 

•  Low  VSWR,  under  1.2:1  at  resonance. 

RIW  19  for  432  MHz 

•  Outperforms  all  others. 

•  24  degree  beamwidth. 

•  Handles  legal  power. 

•  Low  VSWR,  under  1.2:1  at  432  MHz. 

•  Easily  arrayed  for  increased  gain. 

•  Lightweight  at  1.3  kg. 


Call  for  M&M's  special  prices  on  all 
antennas. 
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HF/SSB  5  BAND 
TRANSCEIVER 
SS-105 


•  Covers  eOM,  40M.  20M, 
15Mand  10M. 

•  Power  output: 
Model  SS-105S:  10  watts. 
Model  SS-105D:  100  watts 

Includes   separate   transceiver   input  and   output 

connection, 

Modes:  SSB.  CW,  and  FM  10  watt  model  only 

(optional),  5j1QQ95 

Weighs  only  3  kg  {$.6  lbs.) 

IVf/fe  for  free  brochure. 


S499 
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2285  KURTZ  ST.,  #4,  SAN  DIEGO,  CA  92110 
RO.  BOX  82183,  SAN  DIEGO,  CA  92138 


CALL  (714)  299-9741 


»^  Read&T  Servtce^see  psg^  T95 
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SAVE  10%  ON  ALL  LUNAR  PRODUCTS 

■w 

Lunar's  New  2M4-40P  Linearized 
Amplifier  malces  your  tiandheid 
transceiver  a  GIANT! 


1  to  4  WATTS  IN... 
10  to  40  WATTS  OUT. 

Specifically  designed  for  use  with 
the  new  micro-processor-controlled 
hand-helds. 

•  Linearized:  Use  with  any  mode, 
including  SSB. 

•  Coverage:  Entire  144-148  MHz 
band  plus  approx.  +500  KHz 
either  end  for  MARS. 

•  Rated  RF  Power  Levels:  RF power 
gain  is  nom.  10  dB  +  1  dB. 
Input  drive  V?-5  W  at  13.6  VDC. 

1  dB  compression  occurs  at 
4W  drive. 

•  Preamplifier:  Receiving  pre- 
amplifier rated  10  dB  gain 
nominal,  1.9  dB  NF  nom,  1.5  dB 
NF  typical: 

•  Impedences:  input  and  *^^^^^ 

*129 


output  impedences 
are  nom.  50  ohms. 


(Less  10%) 
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OWERS 


TRANSVERTERS 


AMPS 


New  Jersey's  fastest  growing  Ham  Store. 

Stocking  most  major  brands 

RADIOS  UNLIMITED 


>^343 


1 760  Easton  Ave.  (Rte.  527) 
P.O.  Box  347 
Somerset,  N.J.  08873 


20 1  -469-4599 
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hmes  D.  Poweii  U 
6400  I  Terrace  View 
Blacksburg  VA  24060 


Silence  is  Golden 

reassemble  noisy  transformers  to  eliminate  hum 


Radio  Shack  provides 
the  experimenter/ 
butlder  with  a  convenient, 
relatively    inexpensrve 

source  of  power  transform- 
ers.  These  transformers  are 
available  in  a  good  selec- 
tion of  voltage  and  current 
ratings  and  many  are  in  use 
by  builders  of  electronic 
gizmos,  I  have  used  several 
of  these  transformers  over 
the  years  with  good  sue- 
cess. 

Unfortunately,  many  of 
the  transformers  have,  or 
develop,  an  annoying  prob- 
tern  — they  hum,  and  loud- 
ly at  that.  At  first  I  assumed 
it  was  the  way  I  was  mount- 
ing them,  but  insulating  the 
transformers  with  rubber 
strips,  dipping  them  m 
glue,  etc.,  did  not  help. 
Finally,  when  the  12-volt, 
300  mA  transformer  in 
my  alarm  clock  kept  me 
awake  half  the  night,  I  took 
some  drastic  action. 


Taking  the  transformer 
apart.  I  immediately  found 
the  cause  of  the  hum.  It 
seems  that  the  people  who 
make  Radio  Shack  trans- 
fofmers  feel  that  it  is  not 
necessary  to  interleave  the 
laminations  on  some  of 
their  transformers.  They 
simply  slip  all  the  E-shaped 
pieces  through  the  bottom 
of  the  winding  bobbin  and 
then  place  a  laminated  bar 
of  the  straight  pieces 
across  the  top  of  the  trans- 
former. This  technique  is 
excellent  for  making  60-Hz 
buzzers,  but  not  transform- 
ers. Not  all  Radio  Shack 
transformers  are  made  this 
way,  but  many,  especially 
the  smaller  ones,  are. 

1  tried  gluing  the  lamina- 
tions together,  which 
worked  for  a  while,  but, 
sooner  or  later,  the  hum 
returned  The  final  solution 
was  quite  successful  and  is 
described  here. 


If  your  transformer 
hums,  the  chances  are  that 
ft  has  the  type  of  construc- 
tion described  above  Re- 
move the  outer  metal  band 
that  holds  everything 
together.  Remove  the  E- 
shaped  laminations  from 
the  bobbin  winding  assem- 
bly and  separate  the  indi- 
vidual laminations.  Al- 
though the  lamination  as- 
sembly is  shellacked,  the 
pieces  can  be  separated 
easily  by  slipping  a  thin 
knife  between  them.  Take 
care  not  to  bend  the  lami- 
nations as  this  will  lower 
the  efficiency  of  the  trans- 
formed. 

Once  all  the  laminations 
are  separated,  replace  the 
t-shaped  ones  alternately 
from  the  top  and  bottom  of 
the  bobbin  and  winding  as- 
sembly, Now  replace  the 
straight  pieces  in  the 
spaces  between  the  E- 
shaped  laminations.  Use  a 


speck  of  glue  to  hold  the 
end  straight  piece  on,  if 
necessary.  Tap  the  assem- 
bly lightly  with  a  hammer 
to  line  up  the  laminations. 
Replace  the  metal  outer 
band  and  squeeze  every- 
thing together  as  tightly  as 
possible.  The  transformer 
should  operate  quietly 
now. 

I  have  modified  several 
of  the  transformers  in  this 
manner,  and  none  of  them 
hums  now,  Although  the 
procedure  may  sound 
time-consuming,  it  actual- 
ly takes  only  about  15 
minutes  and  it  is  well  worth 
it.  As  an  added  benefit  the 
no-load  primary  current 
also  is  reduced  by  inter- 
leaving  the  laminations. 
On  a  particular  12-volt, 
300  m A  transformer,  the 
no-load  cOrrenl  dropped 
from  55  mA  to  35  mA  and 
the  transformer  operates 
considerably  cooler.  Enjoy 
the  silence!! 


JUHi28&29,  f999 


^Natronally- known  guest  speaker 
^  Sofurdoy   evening   banquet 

^Special   "Field   Day"  station 
'At  Camping   facilities  available 
^  Family  activities    for  all  ages 

+  Displays,   iectures,  contests,  tours,  + 
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CITliS,  WASH. 


"jit  For    more  information,   write: 
Tri-City   Homfest 
P.O.  Box  563 
Richland,  WA  99352 
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R  Dale  Williams  K3PUR 
5592  S.  Moore  Street 
Littleton  CO  80123 


Welcome  to  the  '80s 

Radio  Shack  and  Macrotronics  make 
computerized  operation  a  reality 


If  you  are  tired  of  fight- 
ing the  SSB  QRM  and 
bored  with  computer 
gannes,  checkbook  balance 
programs,  and  biorhythms, 
maybe  if s  time  for  you  to 
try  Sonne  new  nnodes  of 
communication  and  make 
your  computer  an  integral 
part  of  your  station, 

Macrotronics,  P.O.  Box 
518,  Keyes  CA  95328,  has 
developed  a  ham  interface 
board  which  will  directly  tie 
the  PET  or  TRS-80  com- 
puter to  your  ham  equip- 
ment and  provide  auto 
CW/RTTY  operation.  The 
mechanical    kluge,    better 


known  as  the  noisy  Tele- 
type® machine,  with  its 
poiar  relays,  rotating 
switches,  and  permeating 
odor  of  lubricant  has  been 
replaced  by  the  electronic 
keyboard  and  video  CRT. 

As  with  any  new  develop- 
ment in  the  throes  of  trying 
to  get  the  product  on  the 
market  in  a  timely  manner, 
there  are  always  some  bugs 
which  slip  by.  Perhaps  the 
hardest  part  of  business, 
and  definitely  the  most  im- 
portant, is  how  the  manu- 
facturer reacts  in  supplying 
supplementary  fixes  and 
information  to  his  cus- 
tomers . 


T 


Fig.  7.  Microtronics  M-80  Ham  Inter  face. 
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The  Macrotronics  M-SO 
Ham  Interface  is  designed 
to  be  used  with  the  Radio 
Shack  TRS-80  computer, 
and  the  M-65  model  is  de- 
signed  for  the  PET  unit.  The 
interface  can  be  supplied 
for  either  Level  I  or  Level  II 
with  4K  or16K  RAM,  With 
4K,  you  lose  the  capability 
of  10  message  registers; 
which  al  low  the  pre-entered 
contents  of  up  to  255  char- 
acters each,  to  be  trans- 
mitted in  the  send  mode  by 
entering  only  the  message 
number.  Fig.  1  is  a  picture 
of  the  completed  board. 
The  ac  adaptor  has  been  re- 
placed with  a  shielded 
12-volt  transformer  to  en- 
sure enough  current  to  sup- 
ply the  accessory  filter/amp 
board  described  later.  The 
specifications  for  the  inter- 
face are  listed  in  Table  1 .  It 
is  available  in  kit  form  for 
$99,  or  ready-to-use  at  $1 29. 
This  price  includes  a  board 
of  good  quality,  all  compo- 
nents and  integrated  cir- 
cuits, board  edge-con- 
nector for  various  signals  to 
and  from  your  ham  equip- 
ment, six-inch  ribbon  cable 
and  40"pin  TRS-80  external 
bus  connector,  ac  adaptor, 
and  a  cassette  containing 
the  machine  language  and 
BASIC  programs. 

Some  of  the  units  were 
shipped  without  documen- 


tation—a fate  for  most 
hams  surpassed  only  by  the 
unavailability  of  parts  for 
their  DX-35  or  Benton  Har- 
bor Lunchbox.  The  kit  I  re- 
ceived contained  a  prelim- 
inary manual  and  schemat- 
ic, with  a  note  from  Ron 
Lodev^yck  N6EE  to  the  ef- 
fect that  there  were  some 
bugs  in  the  software  and 
the  board  had  been  re- 
worked due  to  a  problem 
with  the  RS-232  input— so 
the  schematic  was  not  cor- 
rect.  This  is  all  to  be  recti- 
fied in  the  future. 

After  assembling  the  var- 
ious components  on  the  cir- 
cuit board,  I  turned  my  at- 
tention to  the  ribbon  cable 
and  40-pin  bus  connector. 
Connector  problems  are 
well  known  to  TRS-80  ex- 
perimenters—there aren't 
any.  That  is,  there  weren't 
until  recendy,  and  Macro- 
tronics had  the  same  prob- 
lem. The  connector  sup- 
plied was  of  the  no-strip, 
place,  hold,  cuss,  position- 
cover,  push-and-pray  vari- 
ety. Needless  to  say,  such 
connectors  are  an  exercise 
in  futility^  providing  only 
binary  operation  — shorted 
pins  or  no  connection. 
Hooking  up  the  completed 
interface  between  the  re- 
ceiver output  and  the  com- 
puter produced  no  smoke 


but  some  other  interesting 
anomalies.  The  computer 
could  not  be  initiatized 
wffi?n  the  interface  was  con- 
nected and  the  power  on, 
but  rather  filled  the  screen 
with  ROM  character  con- 
tents With  the  converter 
power  off,  the  computer 
could  be  initialized  and  the 
programs  loaded,  but  as 
soon  as  the  interface  power 
was  turned  on  the  CRT 
screen  would  begin  filling 
with  —  D  — D  from  bottom 
right  to  left,  line  per  line, 
until  the  screen  was  full,  at 
which  time  the  computer 
would  hang. 

Tracing  back  from  the 
output  on  the  board 
showed  that  the  7367  IC 
was  never  triggering  the 
output  This  IC  requires  a 
logic  level  low  from  the  de- 
multiplexer, which  requires 
the  correct  DCBA  code  to 
be  supplied  by  the  A0-A3 
lines  of  the  computer  bus.  A 
checkout  of  the  demulti- 
plexer on  the  Heath  Digital 
Design  breadboard  showed 
that  all  was  in  order  on  the 
chip.  Numerous  calls  to 
Ron  at  Macrotronics  only 
substantiated  the  fact  that 
the  computer  and  interface 
were  not  talking  to  each 
other. 

The  input  signal  line  DO  is 
port  2  on  the  TRS-BO  bus, 
and  by  writing  a  two-line  in- 
put loop  to  check  this  port 
for  each  clock  strobe,  you 
can  tell  whether  the  port  is 
receiving  data  by  the  value 
which  appears  on  the 
screen  [port  2  is  assigned  a 
value  of  254).  Since  the 
schematic  only  tended  to 
confuse  the  actual  wiring 
layout,  the  board  was  re- 
turned to  Macrotronics, 
Three  weeks  later  I  re- 
ceived the  returned  inter- 
face with  a  note  saying  that 
there  had  been  an  extra 
jumper  wire  installed  on  the 
board  — no  charge.  They 
also  included  a  new  40'pjn 
connector  with  solder  ter- 
minals, definitely  worth  the 
hassle  of  returning  the 
board. 

With  fingers  crossed,  the 
retest    proved    successful. 


Subsequent  experimenta- 
tion without  the  schematic 
showed  that  the  hex  in- 
verter originally  shown  as  a 
signal  output  buffer  is  not 
used,  the  output  coming 
directly  from  the  7367. 
Changing  the  circuit  to 
allow  operation  according 
to  the  schematic  brought 
back  the  original  problems, 
so  now  I  know  the  cause 
and  effect, 

M-80  Capabilities 

As  the  program  begins, 
the  operator  selects  either 
Morse  or  Baudot  RTTY.  If 
Morse  is  selected,  the  op- 
erator then  initializes  the 
send  and  receive  speed  be- 
tween 10  and  1 00  words  per 
minute.  The  software  then 
places  the  system  in  Morse 
Send  Mode  with  keyboard 
entry  options  for  transfer 
to  Morse  Receive  Mode, 
Change  Character/Word 
Spacing,  Change  Speed, 
Transfer  to  RTTY  Send 
Mode,  Create  a  Canned 
Message,  Send  a  Pre-en- 
tered  Canned  Message, 
Code  Practice,  Change  CW 
Output  Keying  Mode 
[negative  or  positive). 
Change  to  32  Characters 
Per  Line  (double-sized  let- 
ters), or  Return  to  64  Char- 
acters Per  Line  Mode.  Spe- 
cial CW  characters  such  as 
AR,  SK,  AS,  and  KN  also 
are  available  by  pressing 
special  keys  on  the  key- 
board which  are  not  nor* 
mally  used  in  Morse  code 
The  code  practice  mode 
allows  Morse  code  practice 
by  generating  random  char- 
acters or  words  from  mem- 
ory, made  audible  through 
the  sidetone  oscillator 
already  on  the  circuit  board 
(you  supply  the  speaker). 
You  also  can  practice  send- 
ing by  connecting  a  key  to 
the  key  jack  terminals, 

tn  the  RTTY  mode,  the 
operator  may  select  Auto 
CW  ID,  Reverse  Mark/ 
Space,  Change  Baud  Rate 

(initialized  at  60  wpm). 
Create  or  Send  a  Canned 
Message,  Turn  Off  Unshift- 
On-Space,  Select  32  Char- 


Rower  Required  110-volt  ac  adapter 

supplied 
External  Connections  15-pin  edge  connector 

supplied 
Inputs/outputs: 
Phase  iocked  Joop  LED 
Receiver  audio 

-l-5-voll  power  LED 
Key  or  TU  input 
RS-232  input  (±12-voltJ 
Ground 

TTY  current  loop  keyer 
Negative-voltage  solid- 
state  switch 
Fositivevoltage  solid< 

state  switch 
Sidetone  out  to  speaker 
DIP  relay,  common 
Dip  relay,  normally  open 
DIP  relay,  normally  closed 
Computer  bus  (ribbon  cable  and 

connector  supplied) 
Cassette  supplied,  with 

machme  and  BASIC  programs 
Will  run  with  4K  at  limited 

capability 

CW  at  10-100  wpm  send/receive 
RTTY  at  60,  66,  75,  100  wpm  send/ 

receive 
10  CW/RTTY  message  registers 
Auto  CW  ID  on  RTTY 
Sidetone  oscillator 
Code  practice  mode  with  random 

word  generatiori 
Kit:  $99.  wired:  $129 
Available  for  PET,  TRS-80;  Apple, 

and  Sorcerer  computers 


Software 
Required  Memory 
Options 


Price 


Table  7,  Macrotronics  M^O  Ham  tnterface  specif ications. 


acters  Per  Line,  or  Return  to 
64  Characters  Per  Line 
Mode. 

Three  main  points  be- 
come evident  very  quickly 
when  attemping  CW  opera- 
tion; 

I.The  human  ear  and 
brain  are  vastly  superior  to 
a  computer  for  copying 
hand-sent  Morse. 

2.  The  computer  is  vastly 
superior  to  the  human  brain 
and  hand  (fist)  for  sending 
Morse. 

3.  The  majority  of  CW 
operators  do  not  send 
steady,  well-spaced  manual 
Morse  code. 

According  to  the  Macro- 
tronics specifications,  the 
computer  should  copy  the 
selected  speed  within  ±10 
wpm.  However^  this  figure 
assumes  that  the  character 
spacing  and  word  separa- 
tion do  not  change  appre- 
ciably. Many  fists  are  im- 
possible   to    copy    due    to 
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short  dashes  or  tack  of 
space  between  characters 
and  words.  If  the  speed  is 
relatively  stable  and  the 
dot/dash  ratio  is  good,  the 
computer  will  display  the 
data  as  continuous  char- 
acters (most  often  the  case). 
Try  a  60-minute  CW  contact 
sometime,  and  see  if  you 
can  detect  a  change  be- 
tween the  first  and  final 
transmission,  E lectronic 
keyers  are  very  forgiving, 
and  even  the  paddle-op- 
erated types  are  relatively 
easy  to  copy  as  long  as  the 
operator  does  not  try  to 
send  25  wpm  or  more.  A 
good  keyer  and  experi- 
enced operator  make  for 
armchair  copy  The  phase 
locked  loop  input  to  the 
interface  provides  a  very 
narrow  bandwidth  as  long 
as  the  back-tchback  diodes 
are  not  overdriven.  There 
are  also  input  terminals  for 
a  terminal  unit  (TU)  or  de- 
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Fig.  L  RTTY  terminal  unit 


modulator  (dc  output] 
should  you  already  have 
one. 

To  transmit  in  the  CW 
mode  you  need  only  to  con- 
nect the  key  input  jack  of 
your  transmitter  to  the  ap- 
propriate terminal  on  the 
interface  board  connector 
In  the  send  mode,  all  char- 
acters are  entered  from  the 
keyboard  just  like  a  type- 
writer, and  an  input  buffer 
allows  convenient  typing 
ahead.  Then  sit  back  and 
watch  the  screen  as  the 
memory  contents  are  trans- 
mitted over  the  airwaves. 
Returning  to  receive  mode 
entails  pressing  the  CLEAR 
then  ENTER  keys;  returning 
to  send  mode  calls  for  only 
the  CLEAR  key.  However, 
as  long  as  there  is  a  signal 
on  the  input  port  in  the  re- 
ceive mode,  the  interrupt 
will    not    be    recognized. 


Thus,  if  there  is  noise  below 
the  signal  but  high  enough 
to  trigger  the  phase  locked 
loop,  you  must  have  a 
method  of  interrupting  the 
interface  input  or  lowering 
the  signal  level  to  change 
modes. 

Operating  RTTY  is  simi- 
larly simple.  The  receiver 
must  be  tuned  to  the  space 
frequency  (via  the  receiver 
Rl  I  control)  and  the  phase 
locked  loop  trimmer  on  the 
interface  board  set  for  a 
convenient  frequency  be- 
tween 800  and  2200  Hertz. 
Some  receiver  audio  sec- 
tions favor  a  lower  range  of 
audio  frequencies.  The 
trimmer  needs  to  be  set  on- 
ly once  for  both  CW  and 
RTTY  and  is  not  too  critical 
since  you  can  always  move 
the  signal  within  the  pass* 
band  of  the  phase  locked 
loop  by  tuning  the  receiver 


slightly.  When  you  are 
tuned  on  the  space  fre- 
quency of  a  RTTY  signal, 
the  phase  locked  loop  LED 
will  blink.  When  the  trans- 
mitting station  is  idle,  the 
LED  will  not  light  unless 
you  are  tuned  to  the  mark 
frequency.  As  noted  in 
Table  1 ,  there  are  numerous 
outputs  for  use  in  adapting 
a  transmitter  for  FSK  opera- 
tion. Copy  in  the  RTTY 
mode  is  relatively  good,  al- 
though it  sometimes  aph 
pears  that  the  software 
misses  a  shift  and  a  line  or 
so  of  figure  characters  is 
printed. 

CW/RTTY  Operation 

As  supplied,  the  M-80 
interface  requires  only  a 
connection  to  the  receiver 
audio  output,  transmitter 
key  jack,  TRS-80  bus,  and 
ac  wall  socket  for  initial 
CW  operation.  For  RTTY 
operation,  you  must  have  a 
transmitter  with  FSK  capa- 
bility (or  AFSK  — but  no 
A  FSK  oscillator  is  supplied) 
or  be  willing  to  modify  your 
transmitter/transceiver  for 
FSK  operation.  Since  FSK  is 
a  mode  requiring  100  per- 
cent duty  cycle,  most  trans- 
mitters and  amplifiers  wilt 
not  take  kindly  to  FSK  oper- 
ation at  full  output  How- 
ever, if  your  transmitter/am- 
plifier runs  relatively  cool. 


Fig.  3.  Filter/amp  schematic. 
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and  you  are  not  bothered 
with  replacing  output  tubes 
on  a  regular  basis,  you  nor- 
mally can  operate  FSK  at  50 
percent  input  power  or 
more  without  trouble.  If 
you  have  added  a  fan  for 
final  cooling  you  may  be 
able  to  run  slightly  more 
power.  In  any  event,  if  you 
decide  to  modify,  keep 
transmissions  short  and 
check  the  final  tube  current 
to  note  any  change  from 
the  tune-up  value. 

There  are  three  main 
problem  areas  in  obtaining 
reliable  CW/RTTY  copy  via 
electronic  means:  QRN  — 
Man-made  and  atmospher- 
ic noise;  QS8  — Fading;  and 
QRM  — Adjacent  channel 
interference. 

Generally  Speaking,  the 
narrower  the  passband  fil- 
ter  used,  the  better  the 
noise  figure  However, 
there  is  a  point  of  diminish- 
ing returns  where  strong  sig- 
nals cause  ringing  or  oscil- 
lation and  the  transmitting 
oscillator  drifts  out  of  the 
passband  ot  the  filter.  More 
important  than  the  filter 
bandwidth  at  the  3-dB 
points  is  the  skirt  response, 
or  the  common  6/60-dB 
figure  which  gives  an  in- 
dication of  the  actual  filter 
out-of-passband  signal-re- 
jection capabilities.  Atmo- 
spheric noise  may  be  cori- 
sidered  as  broadband  noise 
for  our  purposes  since,  if  it 
is  found  in  one  portion  of 
the  band,  it  also  will  be 
prominent  in  the  rest  of  the 
band. 

Normally,  we  operate  on 
the  band  which  has  the 
longest  propagation  for  the 
time  of  day.  Therefore, 
when  we  are  relegated  to  80 
and  40  meters  late  at  night, 
there  probably  is  no  other 
band  open,  and  we  have  to 
make  do  with  any  noise 
which  may  be  present.  A 
good  filter  will  help  to  min- 
imize both  noise  and  ad- 
jacent channel  inter- 
ference. However,  regard- 
less of  the  quality  of  the  \4 
filter  used  in  the  reception 
of  CW/RTTY  signals,  there 
still  are  many  times  when 


the  noise  level  approaches 
the  desired  signal  level  (or 
vice  versa)  or  somebody 
starts  calling  CQ  within  100 
Hertz  of  the  signal  we  are 
trying  to  copy.  The  only 
hope  of  improving  copy  in 
these  situations  is  to  use  a 
varjabie  frequency  filter. 
Those  receivers  which  in- 
corporate variable  width 
and  Q  filters  in  the  last  i-f 
are  easier  to  use.  If  you  are 
going  to  operate  CW/RTTY 
with  your  computer,  I 
recommend  an  active  vari- 
able audio  filter  of  the  type 
which  installs  either  be- 
tween the  volume  control 
and  first  audio  stage  or  at- 
taches directly  to  the  re- 
ceiver-speaker terminals. 
These  filters  normally  have 
tow-pass,  nulL  and  peak  or 
narrow  bandpass  modes 
and  controls  which  allow 
you  to  vary  the  width  of  the 
passband  as  well  as  placing 
the  desired  signal  on  one 
side  of  the  filter  skirt  and 
the  interference  on  the 
other,  thereby  increasing 
the  signal  level  and  de- 
creasing the  interference 
level.  Any  noise  which  gets 
to  the  phase  locked  loop 
will  cause  loss  of  "sync" 
and  garbage  to  be  printed 
on  the  screen  Therefore,  it 
becomes  important  to 
maintain  as  good  a  signal- 
to-noise  ratio  as  possible. 

Probably  the  only  thing 
worse  than  an  intermittent- 
ly fading  signal  is  one  which 
fades  below  55  when  the 
noise  level  is  S3-5.  When 
there  is  no  appreciable 
noise  present  but  strong 
fading,  the  computer  will 
leave  a  space  when  a  signal 
not  strong  enough  to  drive 
the  phase  locked  loop  is 
present  If  there  is  noise 
which  manifests  itself  only 
when  the  signal  fades,  the 
computer  will  print  garbage 
when  fading  occurs.  A 
strong  adjacent  signal  will 
also  produce  a  loss  of  the 
desired  signal,  and,  if  close 
enough  in  frequency,  will 
cause  the  phase  locked 
loop  to  select  the  signals  al- 
ternately (another  garbage 
mode). 


Processing  of  the  audio 
signal  prior  to  its  applica- 
tion to  the  interface,  such 
as  in  a  terminal  unit,  can  be 
done  to  produce  either  an 
audio  input  to  the  phase 
locked  loop  or  a  dc  level  to 
the  terminal  unit  input  on 
the  interface  board.  The  ter- 
minal unit  input  is  logic 
level  high,  or  1  for  mark  and 
low  for  space.  In  reality,  on- 
ly the  low  input  level  is  rec- 
ognized since  the  normal 
circuit  state  is  high.  This 
means  that  dual-processing 
channels,  one  for  mark  and 
one  for  space,  are  not  nec- 
essary. The  main  goals  for 
either  the  audio  or  dc  unit 
should  be  to: 

1.  Maintain  a  filter  band- 
width of  approximately  100 
Hertz. 

2.  Process  a  tow-level 
audio  signal  just  above  the 
noise  level  and  provide  a 
signal  to  the  interface 
which  can  be  reliably  cop- 
ied. 

3.  Minimi/c  signal  fading 
effects  on  the  interface 
unit. 

You  will  notice  that  I  did 
not  say  anything  directly 
about  noise.  Processing  a 
signal  which  is  intermittent- 
ly subject  to  noise  becomes 
a  long  and  expensive  design 
procedure  and  is  more  ef- 
ifectively  accomplished  in 
the  front  end  of  the  receiver 
in  the  first  \4  section  The 
aim  here  is  to  do  the  best 
we  can  to  increase  the 
chance  of  good  copy  with- 
out a  full  blown,  i.e.,  expen- 
sive, terminal  unit.  To  this 
end,  the  receiver  should 
have  reasonably  good  age 
and  noise  circuitry  to  start 
with.  Although  we  do  not 
have  to  worry  about  receiv- 
ing the  mark  frequency,  if 
we  are  copying  a  signal  with 
170  Hertz  shift,  the  mark 
frequency  is  relatively 
close  to  the  space  fre- 
quency, and  a  wide  pass- 
band  allowing  both  fre- 
quencies to  get  through 
may  cause  desensiti^ation 
of  the  phase  locked  loop 
circuitry.  Similarly,  since 
we  do  not  need  the  mark 
frequency,    the    interface 


BCHJ?D 


PLL  Tuwme  LEQ 


Fig.  4.  M-80  board  modification  for  tuning  meter. 


wiij    copy    any    frequency 

shift. 

Both  methods,  audio  and 
dc,  were  tried  If  both  mark 
and  space  frequencies  were 
required,  the  method  il- 
lustrated in  Fig.  2  would 
have  the  advantage  of  pro- 
ducing a  constant  output 
level  for  either  mark  or 
space  by  driving  the  slicer 
positive  Of  negative.  How- 
ever, since  we  are  interest- 
ed only  in  the  space  fre- 
quency, to  use  the  dc  meth- 
od the  terminal  unit  must 
maintain  a  constant  high 
when  there  is  no  space  sig- 
nal,  and  low  or  ground 
when  the  space  frequency 
is  present.  In  addition  to  the 
extra  circuitry  required  to 
meet  this  criterion,  no  ad^ 
vantage  was  found  in  noise 
immunity.  It  requires  a 
healthy  gain  figure  to  in- 
crease the  amplitude  of  a 
margioai  input  signal  to  a 
level  which  will  drive  the 
diodes  which  rectify  the 
audio  into  a  10-volt  dc  level 
to  drive  the  slicer.  Accom- 
plishing this,  we  still  need 
some  method  of  maintairr- 
ing  this  level  as  the  signal 
fades. 


Add-On  FilteriAmp 

With  the  experience 
gained  testing  the  dc  meth- 
od and  the  nice  operating 
characteristics  of  the  phase 
locked  loop  in  the  inter- 
face, it  was  decided  to  stick 
with  straight  audio  to  the 
phase  locked  loop  input 
The  circuit  of  Fig,  3  will  pro- 
vide  reliable  copy  for  sig- 
nals iust  barely  discern- 
ible on  the  S-meter.  The 
CA3401G  is  available  from 
James  Electronics,  1021 
Howard  Avenue,  San  Carlos 
CA  94070.  Other  op  amps 
may  be  used,  and  those  re- 
quiring dual-supply  volt- 
ages will  provide  more  gain 
for  fewer  stages.  Circuit  lay 
out  is  not  critical,  but  com- 
ponents making  up  each 
filter  network  (lOOk,  ,01  uF, 
2k)  should  not  be  mounted 
too  close  to  ^n  adjacent 
network.  The  gain  can  be 
adjusted  by  changing  the 
.01  coupling  capacitors 
higher  for  more  gain.  The 
.01  capacitors  in  the  filter 
network  are  poly  film  or 
mylarTJ^,  Transistor  Q1 
serves  as  a  final  shaping 
stage  to  adjust  the  sym- 
metry of  the  output  wave. 


Fig.  5,  CW/RTTY  converter  with  the  cover  removed. 
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Fig,  6.  The  front  panel  of  the  converter. 


Transistor  Q2  provides  a 
small  amount  of  gain  con- 

trot  on  Q1.  Slow  fading  of 
over  three  S  units  will  be 
compensated  by  this  stage. 

Fig.  4  shows  a  modifica- 
tion to  the  interface  board 
circuit  which  allows  the  in- 
stallation of  a  1  milliam- 
pere  meter  to  show  signal 
level  and  make  tuning 
easier  than  by  trying  to 
watch  the  brightness  of  the 
LED.  Output  level  of  the  fil- 
ter/amp circuit  should  limit 
at  approximately  0.6  volt 
peak-to-peak.  Tune  each  fil- 
ter section  for  about  1200 
Hertz,  then  recheck  with 
the  scope  attached  to  filter 
output  ana  interface  input- 
Do  not  overdrive  the  filter 
with  the  signal  generator,  tn 
operation,  adjust  receiver 
audio,  after  tuning  in  a  sig- 
nal, just  slightly  higher  than 
the  level  required  to  drive 
the  meter  to  maximum.  Too 
high  an  input  level  will 
change  the  filter  response 
and  decrease  the  noise  trig- 
ger threshold. 

Fig.  5  shows  the  filter/ 
amp  and  interface  board 
with  power  transformer 
tucked   into   an   enclosure 

ready  to  be  added  to  the 


station  equipment.  The 
5-volt  power  indicator  LED 
has  been  removed  from  the 
board  and  placed  on  the 
front  panel,  as  seen  in  Fig.  6. 
The  CW/RTTY  switch  shown 
is  not  required  for  normal 
operation.  Note  that  the  six- 
inch  ribbon  cable  has  been 
replaced  with  six  shielded 
cables  tied  together  and  12 
inches  long.  [See  Notes  at 
the  end  of  this  article )  The 
40-pin  connector  has  been 
enclosed  in  brass  stock 
which  is  grounded  to  the 
cable  shields  and  to  the 
computer  ground  bus  via 
stranded  wire.  The  brass  en- 
closure is  held  to  the  con- 
nector by  two  short  pieces 
of  no.  14  wire  which  fit 
through  holes  carefully 
drilled  through  the  solid 
portion  at  each  end  of  the 
rear  of  the  connector.  A 
narrow  piece  of  brass  stock 
is  soldered  over  the  middle 
seam  where  the  ends  of  the 
brass  enclosure  come  to- 
gether. Fig.  7  shows  the  rear 
panel  with  input/output 
jacks.  Only  those  functions 
of  the  interface  board  uti- 
lized in  my  station  were 
brought  out  to  the  rear 
panel  jacks.  The  wiring  is 
shown  in  Fig.  8. 
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Fig.  7.  The  rear  panel  of  the  converter. 


fig.  8.  tntef chassis  wiring. 
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FSK  for  the  FT-101 

It  is  interesting  to  note 
that,  with  the  M-80  inter- 
face, the  same  amount  of 
data  can  be  transmitted  in 
the  CW  mode  as  with  a  100 
wpm  teletype  station.  How- 
ever, since  not  everyone 
has  updated  his  equipment 
to  microprocessor-  or  com- 
puter-oriented operation 
yet,  we  still  need  the  capa- 
bility of  contacting  stations 
using  teletype  equipment. 
Modifying  the  Yaesu  FT-101 
for  FSK  operation  is  rel- 
atively simple,  and  the 
same  method  should  be  ap- 
plicable to  most  trans- 
ceivers employing  receiver 
incremental  tuning  In  nor- 
mal FSK  operation  the 
space  frequency  is  850  or 
170  Hertz  below  the  carrier 
frequency.  The  lower  shift 
gives  better  noise  immunity 
and  is  utilized  by  most  ham 
RTTY  stations.  Fig.  9  shows 
the  modifications  made  to 
the  FT-10r  and  Fig.  10 
shows  how  the  enclosure  is 
mounted  to  the  side  of  the 
transceiver  In  Fig.  11,  the 
mods  are  completed,  and 
the  equipment  is  ready  for 
on-the^air  testing. 

To  perform  the  modifica- 
tion, remove  the  bottom 
cover  and  unsolder  the 
leads  going  to  the  clarifier 
terminal  on  the  vfo  case 
(two  green  wires).  Solder  a 
short  length  of  hookup  wire 
from  pm  11  of  the  acces- 
sory jack  on  the  rear  of  the 
chassis  to  the  wires  just  re- 
moved from  the  clarifier 
terminal.  Solder  another 
length  of  hookup  wire  from 
the  same  pin  1 1 .  and  bring  it 


out  to  the  front  corner  of 
the  transceiver  on  the  side 
which  has  the  handle  at- 
tached This  is  where  the  en- 
closure will  be  mounted. 

Bring  two  wires  from  the 
location  of  the  vfo  ter- 
minals to  the  same  side  of 
the  rig.  Solder  one  to  the 
vfo  clarifier  terminal  and 
the  other  to  the  vfo  regu- 
lated b-volt  terminal  [blue 
wire  and  resistor).  Install 
two  more  wires  from  the 
side  of  the  rig  to  the  exter- 
nal vfo  socket.  All  five  wires 
will  enter  the  chassis  in  the 
bottom  corner  beside  the 
capacitor  trimmer  board 
When  spread  singly  and 
wrapped  with  tape,  there 
should  be  enough  clear- 
ance so  that  the  bottom 
cover  does  not  have  to  be 
altered. 

Solder  one  of  these  wires 
to  pin  2  of  the  external  vfo 
socket  and  the  other  to  pin 
3.  (All  of  these  pins  normal- 
ly should  be  unused] 
Solder  a  short  piece  of 
hookup  wire  to  pin  1 1  of  the 
accessory  plug,  and  attach 
a  dc  jack  to  the  other  end.  A 
test-lead  jack  works  well.  If 
you  use  your  rig  portable, 
and  have  the  accessory  out- 
put in  use  in  the  shack,  the 
plug  must  remain  installed 
during  portable  operation 
because  it  contains  a 
factory-installed  Jumper- 
By  adding  a  dc  jack,  the 
converter  can  easily  be  dis- 
connected for  taking  the 
transceiver  out  for  remote 
operation. 

If  you  do  not  have  a  plug 
for  the  external  vfo  socket, 
they  are  available  at  most 


supply  houses.  Be  careful, 
however,  when  sotdering 
leads  to  the  plug,  since  the 
pin  connections  are  prob- 
ably different  than  the 
socket  numbers.  The  single- 
pole  double-throw  minia- 
ture toggle  switch  allows 
normal  operation  when  the 
converter  is  disconnected 
—  such  as  in  portable  or 
mobile  use.  When  the  inter- 
face is  connected  to  the  rig, 
the  switch  will  not  affect 
normal  operation  since  the 
normally  closed  contacts  of 
the  DIP  relay  on  the  inter- 
face board  make  the  "nor- 
mar'  connection. 

The  momentary-action 
push-button  allows  tuning 
on  the  space  frequency  for 
test  purposes  when  in  the 
RTTY  mode.  When  using 
the  tune  push-button,  the 
wiring  to  the  DIP  relay  on 
the  interface  board  is  short- 
ed at  the  switch.  The  lack  of 
the  wire  resistance  will 
make  the  clarifier  voltage 
high  and  cause  a  40-  to 
50-Hertz  high  reading.  This 
could  be  compensated  by  a 
resistance  at  the  switch,  but 
since  it  is  used  only  for  test- 
ing and  we  are  aware  of  the 
resulting  high  reading 
which  will  vary  from  band 
to  band,  no  extra  compo- 
nents were  added. 

All  circuitry  is  enclosed 
in  an  LMB  3-1/2  X  2-1/8  X 
1*5/8  box  which  is  mounted 
to  the  lower  right  side  of  the 
FT-101,  using  the  existing 
screw  hole.  CThe  original 
screw  was  replaced  with 
one  slightly  longer  to  en- 
sure a  solid  mounting  and  a 
good  ground  connection,) 

The  hole  for  the  mount- 
ing screw  in  the  LMB  box  is 
made  toward  the  top  of  the 
side  of  the  box  with  the 
overlapping  lips.  The  bot- 
tom of  the  box  is  held 
steady  by  a  small  angle 
which  is  screwed  to  the 
front  side  of  the  box  with 
the  opposite  end  of  the 
angle  resting  on  the  front 
panel  of  the  transceiver  just 
inside  the  protruding  edge 
of  the  rig.  An  8-connection 
terminal  strip  was  used  to 
solder  the  incoming  wires 


and  various  switch  lugs. 
The  wires  enter  the  box 
through  a  rubber  gronrimet 
on  the  rear  of  the  box.  The 
RTTY  bandswitch  is  a  min- 
iature,  single-section, 
2-pole,  5-po5rtion  type. 

After  the  circuit  and  wir- 
ing have  been  completed, 
make  up  cables  and  con- 
nect the  converter  inter- 
face/filter/amp to  the 
FT-101.  Attach  frequency 
counter  leads  to  chassis 
and  through  a  ,01  micro- 
farad capacitor  to  the  rf 
output  jack  on  the  rear  of 
the  transceiver  chassis.  This 
jack  provides  an  rf  output 
from  the  driver  stage.  Set 
the  FT-101  bandswitch  for 
80  meters  and  tune  into  a 
dummy  load  at  a  frequency 
of  about  3.6  MHz  with  a 
carrier  level  of  2,  as  noted 
on  the  panel  behind  the  car- 
rier level  control.  When 
tuned,  reduce  the  carrier 
level  to  just  enough  to  give 
a  stable  reading  on  the  fre- 
quency counter  and  set  the 
frequency  at  3.625170 
MHz. 

Allow  the  equipment  to 
warm  up  for  at  least  30  min- 
utes before  beginning  cal- 
ibration. Set  the  RTTY 
bandswitch  for  80  meters, 
the  Normal/RTTY  switch  to 
RTTY,  leave  the  FT-101 
Mode  switch  in  the  Tune 
position,  and  activate  the 
transceiver  with  the 
MOX/PTT/VOX  switch  in 
the  MOX  position.  Recheck 
the  carrier  frequency,  then 
short  the  Common  and  Nor- 
mally Open  plugs  at  the 
interface.  Adjust  the  fre- 
quency at  the  SO-meter 
trimmer  in  the  mod  box  for 
a  frequency  of  3.62500 
MHz.  If  the  three  wires  to 
the  DIP  relay  jacks  on  the 
rear  of  the  converter  are  un- 
plugged, a  double  alligator 
clip  may  be  used  to  short 
the  Common  and  Normally 
Closed  wires  for  carrier  fre- 
quency reading  and  the 
Common  and  Normally 
Open  wires  for  adjustment 
of  the  space  frequency.  Re- 
peat frequency  adjustment 
until  no  improvement  is 
noted;  normally  this  is  with- 
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Fig.  9.  FT-101  FSK  modifications. 


in  5-6  Hertz.  Return  the 
FT-101  switch  to  the  PTT 
position.  Adjust  other 
bands  for  170  Hertz  below 
carrier  in  the  same  manner, 
remembering  to  set  the 
RTTY  bandswitch  and 
change  the  shorting  alliga- 
tor clip  for  the  desired  car- 
rier or  space  frequency. 

The  frequencies  for  the 
space  frequency  on  the 
other  bands  are  7  090, 
14.090,  21.090,  and  28,090 
MHz.  These  are  in  the  por- 
tion of  the  bands  normally 
operated  by  RTTY.  Set  the 
carrier  frequency  170  Hertz 
higher  to  make  trimmer  ad- 
justment to  0000  kHz 
easier.  Before  replacing  the 
bottom  cover,  move  the  fre- 
quency counter  to  the  vfo 
output  terminal  and  check 
to  see  if  the  frequency  is  the 
same  with  the  clarifier  off 
and  on,  in  the  zero  position. 


If  a  difference  is  noted,  ad- 
just the  trimmer  located  in 
back  of  the  clarifier  control 
until  the  frequencies  coin- 
cide. 

Modified  FT-101  Operation 

For  CW  operation  with 
the  computer  ready,  place 
the  MOX/PTT/VOX  switch 
on  the  FT-101  to  VOX,  the 
Mode  switch  to  CW,  and 
the  computer  will  control 
send  and  receive-  For  RTTY 
operation,  you  are  required 
to  send  your  callsign  in  CW 
at  least  every  10  minutes. 
The  M-80  software  provides 
a  register  in  which  you  can 
store  ID  information  which 
is  sent  in  CW  when  the 
CLEAR,  SHIFT,  and  #  keys 
are  pressed.  However,  this 
output  comes  from  the  CW 
Keyer  output  of  the  inter- 
face which  must  be  ground- 
ed for  FSK  operation  with 


Fig.  10,  FT-101  FSK  modification  box, 
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fig.  1h  FT  101  ready  for  FSK. 


the  FT-101  Mode  switch  in 
CW  position.  The  easiest 
way  around  this  problem  is 
to  place  the  FTIOI  Mode 
switch  in  the  Tune  position, 
the  RTTY  bands  witch  to  the 
desired  band,  the  RTTY/ 
Normal  switch  to  RTTY, 
and  activate  the  transceiver 
with  the  MOX/PTT/VOX 
switch  in  the  MOX  position. 
This  procedure  also  gets  rid 
of  the  annoying  sidetone 
oscillator  output.  After 
pressing  the  applicable 
keys  for  CW  ID  and  seeing 
the  words  CW  ID  FOL- 
LOWS appear  on  the 
screen,  move  the  Mode 
switch  to  the  CW  position, 
and  the  contents  of  register 
O  will  be  sent  in  CW.  Retuj  n 
the  Mode  switch  to  the 
Tune  position  and  the 
MOX/PTT/VOX  switch  to 
PTT  and  you  are  ready  to 
copy.  This  procedure  is 
much  easier  than  using  a 
hand  key  with  a  shorting 
bar. 


TRS-80  RF1  Notes 

Like  most  computers,  the 
TRS-80  emits  a  lotof  RFI  at 
different  frequencies,  de- 
pending upon  the  software 
operation  being  performed 
at  any  particular  time. 
Since  the  1 .77  MHz  clock  is 
divided  down,  birdies  can 
be  expected  )ust  about  any- 
place in  the  spectrum  Un- 
fortunately, at  my  location 
the  antenna  is  only  about 
40  feet  from  the  operating 
position  and  computer  t 
can  tell  what  portion  of  a 
particular  program  is  ex- 
ecuting just  by  listening  to 
the  bleeps  and  warbtes  be- 
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ing  radiated  by  the  comput- 
er to  the  antenna  and 
through  the  ham  gear.  The 
worst  problem  is  probably 
on  15  meters,  neglecting 
the  VHF  scanner 

Individual  parts  of  the 
system  were  checked  for 
extent  of  radiation  and  pos- 
sible simple  solutions.  One 
problem  which  had  me  talk- 
ing to  myself  for  awhile  was 
manifested  by  a  24- 
hour  digital  clock  which 
displays  UCT  and  is  situat- 
ed within  an  ac  distribution 
box  and  12-vott  power  sup- 
ply. I  first  noticed  that 
every  once  in  a  while,  the 
clock  would  be  fast,  some- 
times as  much  as  10  min- 
utes. I  checked  the  drivers 
(60-Hertz  line  clock)  and 
the  display  with  a  stop- 
watch, and  day-to-day  com- 
parisons would  show  little 
change  until  all  at  once  it 
would  be  fast  again.  Al- 
though the  thought  had 
crossed  my  mind  that  the 
computer  might  be  trigger- 
ing the  clock  circuit,  t  had 
moved  the  computer  power 
plugs  to  a  different  outlet. 
To  make  a  long  story  short 
at  the  time  I  was  working  on 
"Sorcerer/'  a  game  pro- 
gram from  Kilobaud  Maga- 
zine, ft  appeared  that  every 
time  the  program  called  a 
subroutine,  the  digital 
clock  had  a  good  chance  of 
receiving  an  extra  strobe  for 
the  seconds  pulsel  Chang- 
ing the  wall  plug  did  not 
help  much  since  they  were 
both  on  the  same  circuit 


The  CRT  display  is  trans- 
formerless and  radiates  in 


the  lower  part  of  the  HF 
spectrum,  but  doesn't  ap- 
pear to  be  a  problem  unless 

you  are  working  1 60  meters. 
The  video/sync/sweep  lines 
from  the  monitor  have  only 
one  shielded  lead  and  do 
put  out  some  radiation.  Sur- 
prisingly,  the  keyboard/ 
computer  only  radiates  at 
the  output/input  connec- 
tions. When  a  cable  is 
attached  to  any  of  these 
jacks,  it  performs  just  like 
an  antenna 

The  following  modifica- 
tions dropped  the  interfer- 
ence level  from  a  maximum 
of  S7-8.  in  the  worst  case,  to 
S2: 

1  Shielded  power  supply 
leads. 

2.  Shielded  all  leads  to 
monitor, 

3.  Replaced  ribbon  cable 
with  shielded  leads, 

4.  Installed  110-volt 
isolation  transformer  in 
monitor  to  supply  ac  for 
display  and  keyboard/com- 
puter power  supply. 

Conclusion 

In  this  article  I  have  tried 
to  present  an  evaluation  of 
the  Macrotronics  M-SO  in- 
terface for  those  amateurs 
who  may  be  interested  in 
working  CW/RTTY  with  a 
PET  or  TRS-80  computer 
The  filter/amp  will  serve  as 
the  minimum  piece  of 
equipment  to  help  provide 
better  copy.  With  a  variable 
audio  peak  filter  between 
the  receiver  output  and  fil- 
ter/amp, operation  has 
been  found  to  be  better 
than  anticipated,  with  the 
ability  to  copy  signals 
which  don't  move  the  nee- 
dle on  the  S-meter,  min- 
imum noise  mterference, 
and  lack  of  adjacent  chan- 
nel interference  or  QRM 
unless  the  signal  is  over  S9 
and  within  50  Hertz  of  the 
desired  station  in  frequen- 
cy. The  transceiver  mod- 
ifications presented  should 
be  applicable  to  the  major- 
ity of  ham  transceivers,  and 
are  relatively  easy  to  imple- 
ment without  affecting  re- 


sale value  of  the  equip- 
ment. 

Macrotronics  Update 

Since  this  article  was 
originally  authored,  Macro- 
tronics has  available  a  new 
software  package  featuring 
deluxe  RTTY/ASCIl  with 
split  screen  capability.  The 
price  of  $99  also  includes 
two  new  integrated  circuits 
incorporating  a  PTT  capa- 
bility. Modification  to  the 
M-80  circuit  board  is  mini- 
mal and  the  software  offers 
so  many  additional  capa- 
bilities that  the  operator 
will  be  hard  pressed  to 
remember  how  to  use  them 
all. 

In  addition,  the  M-80  kit 
is  no  longer  offered:  the 
ready-to-use  board  now 
lists  at  $149  with  software 
cassette  I  recommend  or- 
dering a  catalog  from 
Macrotronics  before  mak- 
ing a  decision  on  what  to 
purchase.  They  also  offer  a 
filter/demodulator  board  if 
you  prefer  not  to  build  your 
own.H 

Notes  On  Connecting  ihe  M-SO 
Interface  and  Computer 

The  specifications  for  the  de- 
multiptexer  integrated  circuit 
used  in  the  Ham  Interface  state 
that  the  cable  length  should  be 
limited  to  six  inches.  Since  such 
a  short  cable  tends  to  make 
placement  of  equipment  diffi- 
cult  and  contributes  to  the 
breaking  of  the  individual  feeds 
where  they  enter  the  tx>ard  or 
connector,  different  lengths  of 
cable  were  painstakingly  tried 
utilizing  W1AW  bulletins  as  a 
reference  signal.  At  36  inches  no 
abnormal  effects  were  noted  on 
CW.  Howevef,  RTTY  reception 
was  degraded  to  about  30  per- 
cent copy  on  W1AW.  to  less 
than  10  percent  on  other  sta* 
ttons.  Stttt  unexplained  were  the 
errors  which  repeated  on  a  regu- 
lar basis,  such  as  the  same  ex* 
tra  letter  every  time  the  same 
word  appeared,  or  the  same  ap- 
parent misspelling  on  the  word 
•'OSCAR/'  As  the  cable  was 
shortenedt  the  error  rate  de- 
creased to  the  point  where»  at  12 
Inches,  no  measurable  differ- 
ence was  noted  from  the  six- 
inch  fengih.  All  cables  were  in- 
djvidually  shielded  and  iaced  to- 
gettier. 
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t^  R^der  Service— s&€  page  f  95 
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II  you  enjoy  dming,  you're  going  to  get  a 
COMPU CRUISE.  Once  you  see  what  It  can 
do,  you  just  won't  be  able  to  live  without  \L 


1 

1  H®ff"«'^    1 

B@£ 

fol  ®  F       d 

fwl  t'r —J  iftt  el 

IB:  55      1 

Biis  yadget  fits  into  most  da^trtKi^ards  .  M  strain  evvn  m  a  titty  sports  car  Hke  th«  Maz^a  RX-7  and 
ofice  you  have  it,  every  trip  is  like  f  lytng  a  747  Ihis  clamed  thtng  telts  ycu  ttte  time,  how  last  you're  QDing,  ho>^ 
far  youVe  been  on  ihis  trip  or  since  tfie  last  regas&^ng,  how  many  mites  per  gallon  you're  getting,  either  at  the 
IrtBtanl  or  Ihe  average  on  the  trip  ...  or  gallons  pef  hour  at  the  momen!  or  lor  the  trip  .  ,  tennperaiure  oiitstde 
. , .  Inside  (Of  coolant  lernperature,  II  you  prefer) . ,  -  oh.  It  has  an  eEaps^d  tirre  tor  the  trip,  a  stop  watch,  lap 
time,  an  alarm  how  much  turl  her  for  your  Irjp,  how  many  gallons  more  the  trip  will  take,  how  much  longer 
(or  the  trip  at  your  pfefi^nt  av^raQ^  speed  . . ,  yes.  It  gives  you  your  average  speed  ior  the  trtp.  You  prefer  It  in 
metrtc,  no  strai^n  . .  .  liters  remaining,  etc.  O^d  we  mention  that  it  also  haa  erut$«  control  either  at  a  speed  set 
on  the  control  board  or  at  iw  hat  ever  speed  you  are  traveling''  The  Compucryi&e  will  keep  you  t>usy  and  enter- 
lajjned  duiinn  any  tf ip        telling  you  more  than  yn:u  wiU  ever  want  to  know 

The  Compu cruise  is  not  ditlicult  to  inBiaii  (hoijgti  it  does  connect  to  everytning  except  the  cigarette 
iightfff  Untii  you've  tn^d  computerize  travel,  you  havenl  found  out  how  much  fun  driving  can  be.  It  will  wrortt 
on  any  car  not  having  fuel  jn|eciion  . . .  and  there  is  a  front  wheel  drive  accessory  gadget  avat^abte  for  only 
$4.40  tPOOl  (regularly  S5  50}. 

The  price  for  the  Compucruise  is  regularly  $199.95  . , .  and  a  bargain  at  Ihat  price.  We'll  sell  you  one  of  these 
ranta&tic  gadgets  for  $159.95  with  cruise  coniroMMod el  44  #P002),  and  $127  95  withoui  (Model  41  #P003). Send 
money  ,      and  start  having  fun  I 


OHO^Q 


MAIL  ORDER  MICROS 

Dept.  773  •  PQ  Box  427  •  MaHboro  NH 
Phone:  [603]  924^041 1 


^53 


StaaS  Stopper 


Ever  had  your  car  stolen? 

The  first  reaction  is  one  of  (fttii*llaf . . . 

. . .  you  know  It  was  right  l/ieref 

What  you  want  is  a  modern  combination  lock  on  your  (gnilior) . . . 
The  Steal  Stopper  Its  easy  to  install  and  almost  imposaible  to 
defeat.  You  can  by  pass  It  Jf  you  wvant,  for  parkir>g  attendants  or  a 
car  wash  Other  than  thai ,  you  get  a  secret  four  digit  code  and  oniy 
will  then  be  able  to  a.tart  the  car    .    even  if  you  have  the  key$  in 
the  ignition. 

Th^s  protection  retails  tor  $50   .    but  we  have  a  ^p^ial  for  you  at 
$;39.95  Don  I  procrastinate  Order  #P004. 

Note:  TtiF^  product  work^  t»esi  on  Detroit  cars  Mazda  ^X7 
owners  must  order  addJtional  module,  tPODfi.  vrhdi  c^His  S8^  Tlis 
Steal  Stoppe'  can  t>e  modif*ed  iot  tyi&oMei.  Porsetne.  F^e^ran.  or 
ott^er  high  performance  European  cars  by  reluming  unit  to 
minufacturef  with  $S.  Ttiey  promise  qutck  modilication  and  return 


MAGIC  LIGHT 

BULB  SAVER 

If  you've  got  a  light  tiuJb  you  ne^d  our 
MAGIC  L6.S.  which  increases  the  iife 
expectancy  of  a  new  bul^  93  times! . 
.■  rj  saves  you  **^-^  tm  energy  costs. 
Regularly  $250  MOMs  price  is 
$1  99  eac^  #13001, 


POLY-86  ACCESSORIES 

t     So  ttware  on  S  V* "—  Th  is  Is  s  ys- 
r     tern  software  that  requires  a 
RolyMorphic  DisK  Con  if  o  lief  m  a 
Syslem  BS  Cabinet.  i0002S 
SI  00 
1     f  lectnc  Pen^^mSOCQ-im 


PANASONJC 

TAPE  DECKS 

Panasonic  RS2S1  US  Stecec 
Ca&Mtts  Decks — with  auto- 
stop,  record  level  adjust,  VO 
meters,  used  condition;  all  have 
had  heada  replaced  and 
aligned,  fTOOl^SSO. 
Pana&orttc  RSSao  US  Stereo 
Cassetle  Declts— same  as 
above,  bui  also  has  bias  switch 
tor  chrome  tapes,  #rO02  £50 


MOM'S  SOFTWARE 

SPEED  READING 
COURSE 

Could  be  the  most 
Important  program 
you'tl  ever  buy, 

A  tachistoscQpe  simulation 
which  enables  Ihe  user  jo  Irv 
crease  readinQ  and  com  pre 
hension  speeds.  A  must  tor 
any  TBS-BO  16K  Level  H 
owner.  Only  Sfi  per  cassette 
Order  if?200l. 


5%  EXTRA  DISCOUNT 

lor  orders  with  checks  or  money  orders 
(see  ^'TERf^S  for  detaiia). 


HEAD  ALIGNMENT  KtT 
B^t  cassette  recofder  tape  head 
aii^gnmenl  Kit  ai^ailabte.  S^ves 
kiading  problems  #KOOl-onty 


HONEYWELL 
Honeywell  ASR  33  Communica- 
tiijns  Confiotes  with  TTYp  paper 
tape  reader  and  punch  Used. 
lANorKirtQ  wtten  removed  from 
service  Shippeil  freigfn  collect 
Of  you  pich  up  w/e^ht  300  lbs. 
S37S  Order  iPOOeS 


4 
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COMPUCOLOR 

HARDWARE 
Compucrriof  Computer  dOOt 
iu&e  as  computer  or  75  MHZ 
Color  Monitor)"-BK  RAM,  BA- 
SiC  and  DOS  in  ROM.  good  con- 
dition WS025S'S  1 400  ea  ch. 
SPECiAL  PRICE 
Compucoiof  M  in  IF  loppy— 5  y* 
incK  Qood  coTKiJtton.  IfSO^^S 
$500  Mch.  SPECIAL  PRICE 
CompociOlorfiK  RAM  cafd— 
Static  RAM.  good  co  no  ft  ion. 
ffS027S-Sl90  each.  SPECIAL 
PRICE 

Compucolor  floppy  Tape  Drive 
—Uses  eight-track  cartridges, 
good  condrtion.  (I^S02BS$60 
each,  SPECIAL  PRICE 


ALS-aO 

ALSGO  Operating  syslein- Th^^ 
system  requires  t2K  RAM  from 
DOOO  to  FFFF:  as  weM  as  erther 
the  SOLOS  or  CUTTER  monrtor; 
It  Includes  an  Assembler^  Ed  it  or, 
liD0ld-$1 1.60  each. 


POLYMORPHIC 

HARDWARE 
Poly Morphic  Video  Tenninai  In- 
terface—f^emory  mapped  video 
for  S'TOO  bus,  good  10  exceJie'nt 
condition,  #S044-$150  each. 
SPECIAL  PRICE 
PolyMorpliic  S-1«)  C«Wnets— 
Nice  5  slot  SiOO  mamlrame, 
good  to  eatceiient  coridaion. 
#D049-S246each 


PROCESSOR  TECH 

SOFTWARE 

2     Processor  Tecti  Extended  Disk 
i^      BAStC-This  is  full  disk  BASIC 
on  3"  6i^  for  HEUOS  II  dl«k 
coniroiiers  wm  PTDOS  arKl 
greatef  than  16K.  I001S&S70 
each 
4    Extended  Catsette  iASlC— 
ThiB  includes  all  fiie  operations, 
advanced  functions  for  doing 
more  than  playing  gamaa;  for 
SOLOS,  CUTTER,  and  CONSQL 
Monitors.  #[>ai6-S22  each 
15     BASIC  5  ffoiii  Processor  Tech— 
This  is  a  Simple  BASIC  for  a 
SOLOS.  CUTTER,  or  COM  SOI 
Monitctr  and  AK  ot  RAM.  tmot 3^ 
S1 1  60  each. 
4     Processor  Tech  GAM  EP AC  for 
above  BASIC— Various  simple 
games.  #DC14  S10.00  each 


AeACUS 

5e     S-100  Edge  C^nector^Gold 
Contacts,  new  #0050-52  eacfn 


TOLZAPPLE 
TOL  ZAP  IK  MonHor-Simpie 
monitor  #D0073SS  to 


LIWrrTED  SUPPLY 
73  MAG  AUG.  T9 

Contains  controversial   article 
"You  Can  Watch  Those  Secret  TV 

Channets.  '  Order  WMO0US5  each. 
(Plu^  shipping  and  handllng.l 


IMSAf 

PARALLEL  I/O  CARDS 

IM5AI  Parallel  1/0  card  4-4^ 

Four  parallel  pons.  S-IOO.  ex- 

celtent  condition.  «O0O93S$176. 


IWSAI 
SERIAL  */0  CARDS 
IMSAJ  SeHal  I/O  cartf  2-1  lltK>- 
0«ie  s^'tal  port,  lyll  eontfol 
RS232  oontroL  S-iOO,  new 
»00092&S% 


ICOM 

DISK  DRIVE 

ACCESSORIES 

1C0M  PmOM  and  r  Ditlt  lof 
SOL  FDOS— Ths5  dtsk 
rei^uires  an  iCOM  SIOO  Disk 
Controller  insiatled  tn  an  &100. 
#O03lS-it50. 

ICOM  CP^M  on  a"  Disk  for  S-100 
—Requires  an  ICOf^  S-1Q0  con- 
troller in  an  S-1Q0  cabinet 
tD032S$90. 

ICOM  FDOS-II  on  S"  Dlik  lor 
S-100— Requires  an  ICOM  &1QD 
oatsnel*  no  document  attoriu 
JfODSa&SimeacTt 
\QOm  FOOS-ll  on  5^*  ^sk  for 
S-100— Requires  an  ICOM  SIOO 
Mini-Floppy   Controller   In 
an   StOO  cabilnBt. 
*fD034S-Sl55 


IT 


IMSAI  SOFTWARE 

IMSAI IMDOS  Va  03  on  B ' 
OfSH  lor  :>  100-  f4o 
documentation  but  rhis  +5 
apparently  iMSAVs  vet 5 ton 
of  CP^M  lor  S  too  system  15 
wilh  an  IMSAI  Disk  Con- 
troller. #D00'36SS-$75  each 


PROCESSOR  TECH  SOL 

i     SOL  Coinptiiera— BK  RAM  Mon- 
itor. S-iOO.  exo^tent  cofidition. 
#D004S  $950  each. 
TRElt'BO  on  cassette  tor  SOL— 
This  is  one  oM he  best  real  time 
space  games  available  loday: 
needs  8K.  #D005-$11  each 


CASIO^  NEW  C*^ 

CALCULATOR 

CHRONOGRAPH 

has  lightweight  attractive  ruggedly 
built  black  plastic  water-tigril  case 
and  band,  regular  digital  watch  fea- 
lyres  of  hours,  minutes,  seconds,  AMf 
PM  and  day  on  display  PLUS  two  time 
zones,  calendar  and  a  4  function  cat- 
cuUtor^  You've  seen  it  advertised  in 
the  WaJI  Street  Journal  for  S7S 
MOM'S  pfice  ts  onty  S4€^  Hurry,  cntr 
supply  IS  limHed  .  .  .  order  iPCSO 
no* 
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SPECIAL  ^0%  DISCOUNT 

FnoM  Lvst  pmcm 

SCOTT  ADAMS  ADVENTURES 

"OR  TRS  SO  •  SOflCERER  •  APPLE 

il  ADVEirruAELAitO 

TOU  UL  WAKOCR  THHOUGM  AN  £l» 
CH  ANTTED  4>MP  EHCXXjN  T  ERiNCI 
WILD'  ANIHULS  AilO  HAGlCJtl 
HEiWiS  WKILE  T(X/  TW¥  tO 
PIICO^En  LOST  TREMSUSES 

■fSAOOtSICK  Svccre^f  t£K  fSAOOiA 
iQf  Ae>C]H«  Z4K-IlliS»Ch.  on 
C«ftt»Ete 

UPS  PmATE  ADVENTURE 

SAIL  TO  TREASURE  ISLAND  AND 
IR^  TO  RECOVER  LONQ  JOHN 
SILVER- 5  LOST  TREASURES 
CHtlfli  iSA002T  16f  TRS  Lw^nl  II  1BK, 
iSAOOfS  rar  BoTcerer  16H    i&AW^A 
lof  A^tilc  24K-S12I  t^eactt,  on 

«3  MISSION  IMPOSSIBLE 
ADVEWTUnE 

SAvt  TMf  ^'ORlp  s  First 

AyTt3liiiLt&}  NUCL£AA  nEACTOfl 
M»«N  VOU  COMPtCTE  ^OUfl 

Dfdv  •SAOtOfT  tar  TRS  umim  «  WH 
fSAOOlS  ior  Swccrff  i4lL  fSAEMnA 
tor  >kfeMt*it.—tn4&*m&i  on 

UABMte 

i4  VOODOO  CASTLi 

SAVE  COUDit  CftvSTO  f^OU  THE 

F^HO^H  OlFEE  OH  i^OfiEVCR  SC 

IKXIWED— e^'ARE  THE  VOOITQO 

MAN 

Oftlet  iSAOOJT  tdr  mS^  Lfv*i  n  tftK 

iSAOQWiS  lor  SarcBfB*  tfiK.  V^OCMA 

cii«»ir# 

#S  THE  COUNT 

lOVE  AT  FIRST  HVTE  FROM 

tOtlfl  BlO  Q'RA&S  ^ED  IN 

TflANSlfLVANIA. 

OtHwt  iSACHST  iCiii  TRS  4.9^1  li  tfiK. 

iw  AiJjftle  ?iK— 113*5  iiCh  on 

t^ipaltE! 

#6  STRANGE  ODYSSEY 

TOU  t^£  MAt^OONEGi  AT  Th£ 
aA4A3(t  5  EDGE  AHtl  OlSCOVtH 

miiivs  Of  AN  AHOEm  AuEii 

CIVILIZATION  AMD  TUT  f^  COH 
mtn  UNSAFTTHLV  TB^WXOC'tS 
m*tLt  rOU  Al^ASS  FAOULOVS 

TmEAsunes 

(MWAflVr  tat  Tm  Ui<l  »l  ^A^ 

17  MYSTERY  FUN  HOUSE 
FIND  ^OUR:  WAY  THflOUGH  th£ 
STRANGESt  FUN  HOUSE  BB^Om 
Tt4E  WE'RD  PAHK  GUJ^S 
Qmm  »SAt»n  Pof  TflS  LSfVt  H  TSK_ 
iSAE]iDrS>  tor  Sorc^rei  ISA.  SACOrA  t^ 
Jl{]t)l«  24K  ^t  It  *i  9KK  on  CMHit* 

ffB  PYRAMID  Of  [>OOM 

AN  e{l¥PtlA^4  TREASURE  HUNT 
tHROLHjH  A  NEWLV  UNCOVERED 
PYRAMID,  COlWlPt-ETE  WITH  AN- 
ClfMT  CURSE 

0'rt«r  iSAOOST  IfK  TPB  Levm  1 1  ifeK 
ir^AODflS  lor  SotC^ef  IBK.  fSAOOflA 
IfM  *ptne  f<K-i1l':5i«i<:^  cn 


SPECIAL  PRICE  inchjo^s  moi«  intn  20N 

Outniiim  are  nmilecL  mvnBcialer  leliiTV] 
It  ordflfflO  'lern  is  no  iongsf  tv^iilsbtt 

TEAMS:  RSWvCtpm.  NH  USA  Limttfld 
siocii.  ewrr^irte  QuarvUflod  aa  at 
Kttbed.  iroa  par  posiagu  on  rticums. 
PRINT  oitlers  ciearty,  M^linurn  oroef 
¥1^-W  plus  $2.5C  shipping  and  hartdling 
^mtge  *n  USA  orriy  DOUBLE  THAT 
e.5EWH£Rt  Orders  ot^r  $St}  add  S*^ 
lof  shipping  in  Continenial  USA,  "^0% 
tflsawhere.  {We  will  refund  exCAS^^)  We 
snip  UPS  or  insured  rnall  whaio  poA^lbl^- 
Md  COD'S  please  Send  US  funds  by 
check  01  money  ordac.  5^*  DISCOUNT  on 
CASHlEfl'S  CHECKS,  MOMEY  ORDERS 
Of  CHECKS  f2  iw^hs  delay  In  sh^ppiirvg  I<h 
cf^Kks  to  clean  or  if  you  ti^w  cabft  buy  a 
indn#y  drdef  or  cs^hmr  s;  cneci^.  »nd  find 
it  4n»l««4  Qi  cam.  Credit  card  pittffrs  do 
fwl  Qsl  the  discount  fuf  cred^i  card  puT' 
cFVAa«s,  list  AE.  MC  ck  visa,  nunibar,  aJHl 
iii|>trBiKin  date  Mail  Id  MOM'g.,  Oepvn^ 
RWn  773L  PO  Box  427.  MAnbCM  NH 
03*561 

C«rtdMeit  of  tnvefitDry: 

EAi,j«li*wt  -^  fint,  but  nol  kn  onflinal 

cofilAifi«r 
Goo4  =  l«t»d:  or  U9«d  In  Ham 

f  Prton«  An«w«r«d  by  rnaenint.  Ordtn 
Ulntn  wt1l>  crtNJit  cardi^  Oui»ll«iw 
aniiM«r«d  by  mail,  PI«ilM  l«aw  your 
nam*  and  addfsssv 


OH 


MAIL  ORDER  MICROS  ^53 

773*  PO  Box  427  »MvHlMro  fUH 
03455 
Phafim:  (€03]  9£4-3041t 


SALE 


1 


TDL  SOFTWARE-DISK 

1     TDL  FDOS  &  SuperfiASIC 
#     on  8"  Disk— This  requires 
an  ICOM  Disk  ControFler 
and  a)  least  2DK  of  memory, 
piys  &  ZAPPLE  Monitor  In 
an  S-100  Cabinet  (Artair,  IM- 
SA1,  eld  #D0065S'S125, 
TOk  System  Soltwara  on 
5%"iHBJt-Thissetol 
system  software  requires  a 
Noflh  Siar  Disk  Com rollef, 
And  a  TDL  Systems  Monitor 
BoarEf  r  and  co<nst5t5  ot 
12K  BASIC.  RdocatOf^Unii- 
LfiQ  loader.  Z-BO  Editor,  and 
T«MI  Processor  #D0D66& 
StTO 

T0|_  Sy*l«m  So^Nvare  an 
5%"  dish— This  is  ine  satire 
as  above,  but  does  not  re- 
quire the  Systems  Mooiior 
Board  L  (!fD0067S-Sl90 
TOL  System  Software  on 
5%^'  diak— Agatn,  as  above, 
but  requires  a  HELIOS  DiaK 
Don  I  roller  and  I  he  TDL 
Syslerris  Monitor  Board  II 
(nollj.  #D0068S-S170. 


CALLBOOKS 
10%  OFF 

JS-#CX0lwa5Sl6.9S,  now  $15.25 
DX-iCX02-was  S15.96,  r>o*  S14  35 


1 


LEVEL  II 
16K 

COMPLETE 

...  in 

factory  car- 

ton...  NEW 

.  . .  $690.00 

ORDER  #TRS-001X.  ., 
no  extra  discounts- . . 
cashier's  checks,  per- 
sonal checks,  or 
money  orders  only  , , , 
no  credit  cards.  See 

TRS  TERMS  for 
details  of  shipping. 


ASK  MOM 

For  details  of  October  1060  A$|«n 
and  European  Eleclionlcs  Tours, 
See  January  and  February  Wayne 
Qraen  editorials  in  1980  73 
Mafiazina.  Info  r^002.  No  charge. 


IMSAI  SOFTWARE 

IMSAJ  IMDOS  V2J02  on  W  Disk 
torS-100— No  dCM:urrhentation. 
but  tttis  is  apparently  iMSAf  s 
wrsfon  of  CPm  for  StOO  sys- 
tems witt>  a^  IMSAI  Disk^  Gon- 
rroher,  «D0056SSr$75  ea:r 


WAMECO  S  100  Bare  Computer 

Boards 

Retail 

MOM'S  Pnce 

ICJea 

CPU1 

6090  CPU  Board 

2&.95 

22-95 

•LPOOt 

10  ea 

MEM-1A 

6K  Memory  Board  (2 102 J 

25-96 

21-95 

#LP002 

10  ea 

Mem»2 

1€K  Memory  Board  (2114) 

26.^ 

22.95 

#LP003 

10ea 

EPM'2 

2708/2716  EPROM  Board 

25.95 

21.95 

#LP004 

10  ea 

EPM-1 

1702EPHOVI  Board 

25.95 

21,95 

ttLPOOS 

1C  ea 

RTG-t 

Real  Time  Clock 

23.95 

20  50 

#LPO06 

10  ea 

QM9 

The  Little  Mother  (9  slotl 

30.95 

2@.50 

#LP007 

10  ea 

OM-12 

The  Quite  Mother  C12  slot] 

34.95 

29.95 

#LP008 

5  ea 

FDC1 

Floppy  Disk  Board 

42.95 

36.95 

#LH>09 

Tea 

PPB-1 

Pfoni  Pane^  IMSAI  size) 

44.50 

37,  && 

#LP010 

1  ea. 

EPM^I 

1702  EPROM  Board  tasmtl^d) 
without  EPROMS 

49.95 

42.50 

#LPon 

MOUNTAIN  HARDWARE 

7     Mountain  Hardwara  AC  Coirtrol- 
*      l*r— Remote  AC  outlet  con  trot, 
S-100,  n&v.  #0O40S-l9O  each. 


5%  EXTRA  DISCOUNT 

for  orders  wltb  chiecks  or  money  orders 
(see  TERMS  for  detaits) 


VECTOR  GRAPHIC 

S-1CX) 

Vieiof  Gia|»htc  ROM/RAM  card 
—  12K  empty  ROM  sockets,  XK 
RAW,  emceiiervt  cor^dllion, 
atX»78S4100 

VERBATIM  MINI  D!SKS 

For  TRS60,  Pel,  Apple 

{Ptea&e  specify  wfi»ch> 

10  PACK— ONLY  S24,50 

ffPOO/  MOM  5  offers  I  he 

Best  for  Less  .  ,  ,  Again" 


HEURISTICS 

SPEECH  LAB 
Heyristlcs  Speech  Lab— S-100, 
used,  Tapr  condition.  irsO425'Sg0 
as  is  SPECIAL  PRICE 


BRAND  NEW  TRS^SO's 
and  accessories  at  FANTASTIC  SAVINGS 


LEVEL  II 16K  COMPLETE 
TGK  EXPAHStON  UNIT 
32K  EXPANSION  UNIT 


■  p  p^^^  ■T^'  ["t  ■** ■■'■■■■o*-* iTi^i  film  I 


4600  iTRS-OOiX 

-$400  #rRs-ao2S 

^^SSgf  *TFrS-0a3 


FRICTION  MODEL  PRlNTEfi . 

TRACTOR  FED  MODEL  PRINTER...^ 
UNE  PRINTER  t  IMA  NO  CAfiLEj    ..._^ 


*■  ■  •  "i^p*! 


^70  iTIISOO^ 
.415S0  m^BOO? 


DISK  DR IV  £S(SpeC  ity  wh^ch  drive  you  wii^l)  S42S  e^c  h  »T]^S-OCM   MOD  1 1  &4K . 


„_.J3400  fTBS-00& 


TRS  TERMS:  Shipment  normalfy  wfthir>  one  week  ot  receipt  of  your  order.  Microcomputer  accessones  may  take  three  extra  weeks 
loship.  Personaicheckstakeadditionattwo  weeks  to  clear  bank  ADD$2  50PER  ITEM  FOR  HANDLING.  Everything  wHI  fee  sen  I  to 
you  with  UPS  freight  charges  COLLECT.  Sorry,  nocre<Jlt  card  purchases  oreittra  discounts  on  TRS-eO  items. 

'NOT  UPGRADED  USED  OR  RECONDtTtONED  LEVEL  !'&  WITH  OLD  KEYBOARDS  BUT  BRAND  SPANKING  NEW  TRS-80'S  iN 

FACTORY  CARTONS  WfTH  FULL  FACTORY  WARRANTY!  COMPARE  PRfCES  AND  QUAUTY  AND  ORDBR  FROM  MOMS 

SIMULATED  SURVEILLANCE  VIDEO  SYSTEMS 

Since  the  video  camera  'systems  are  loially  psychological,  that  is.  the  visibility  and  suggestion  of  video  cameras  is  what 
deters  ihe  thiel's  desire  to  steal,  a  (( that  is  really  needed  is  a  device  that  appears  to  be  a  functioning  video  camera  The  SSV 
System  ptovides  the  busmessman  wilh  the  sBm&  d^ierrent  lo  crime  as  real  systems  at  a  fraction  of  the  cost.  t>ecause  the 
cameras  and  alaJ^m  tioxes  are  empiy  ot  eleclronics.  but  woutd-C>e  crooks  don't  know  this,  and  SSV  Systems  are  evtire^Twiy 
reaiPSt^  in  detaiL  Soine  scan  t>ack  and  torth  and  all  have  red  neon  lights.  They  feature  easy  installation. mmint  on  any  wgJL 
l^awe  metal  consJnictiontrirO'ughoul,  with  whni^te  finish  paint,  all  alummumlef^  barrel  with  f-stops,  footage  rria^inQs.  ar^d 
cq#iveK  optics,  simulated  coaMiai  cable  ar>d  wall  plate,  manutaciuref  s  uncorxiitionaJ  guaraniee,  plus  mmtmng  slickers  ir>- 
ctuded  with  all  orders. 

SVS  900  Scanning  camera  feature*  155  degree  scanning  action.  lorig-4*fe  quieL  t  ipm  motor,  only  $100  (regularly  Si  i9  95) 
catalog  iPOOtG,  SVS-SfiO  stationary  camera  is  adjustable  to  any  an^le  for  fixed  view  eovef  age  with  moun  ting  brackets  and 
hardware,  only  £50  (regularly  $56  9S|  catalog  (M^ll:  or  go  lirsl  class  with  tr>e  SVS  2000.  which  tias  a  soft  bltie  finish  wtlh 
»tm  mylar  trim  only  $105  {regularly  S124.95^  catalog  iP0Oi2.  the  siathonary  version  is  only  t56  (regulaffy  $62.95j  catalog 
IPRJDtS,  Alarm  boxes  are  only  WO  (regularly  S24-95)  catalog  «P00i4  aiKt  complete  yoor  look  of  having  real  survelflance 
equipment  irtslalled  at  your  business,  home  or  off  ice- 
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DECIDE  NOW 
BECAaSE  THE  PRICES 
ARE  GOING  UP. 

IJ  ytm  Iwijeit  'i  made  up  yourmhtd  whether  tomJ>seTibe  to  80  Microcom- 
puthtf!^  .  .  .  NOW  !S  THE  TIME.  July  L  1980  the  cover  pnce  is  in- 
creming  to  $2,50  and  aiong  with  ft  the  Kubscripthm  prices  arc  going  up. 
BUT,  W  Microcomputing  ii  m^infl  youfrifm  now  untiijukj  18, 1980  tif 
SUBSCRIBE  OH  RENEW  AT  THE  OLD  RATE^. 

SUBSCRIBE  TODAY  to  the  indmiry'^t  m^y  complete  imtma!  for  the 
user^  iff  the  TBS-^'  at  the  oid  mte&  of  $15, 00/1  ymr;  $24.00^  yean  and 
$36.€0/3  year^.  Dim 't  wait  imd  htwe  iujlatian  hit  agoin  and  pay  the  new 
ratm  of  f  JS.€O^S30,00  945.00. 

OF  COGRSE,  TLL  BEAT  INFLATION 

n  New  Subscrlbef    □  Renewal  (please  affix  an  address  label 

from  your  most  recent  magazine) 
D  1  yeaf/$15.00  D  2 years/$24. 00  0  3 years fSOSOO 
Q  Payment  enclosed         BitkD  Me         U  Master  Charge 

D  Visa         nAmerex 


Card  #_ 


Signature 

Expire    Date. 
Name/Label  _ 

Address 

City ^ 

State . 


...Interbank    #, 


Zip_ 


Canadian:  $15.00. 1  ymr  only^  VSfuruk.  •  Foretgni  $20.00, 

I  year  only,  US  fumh.  ^  Please  alloti'  6-S  wedL^for  procmsing. 
THIS  CARD  EXPUUiSJULY  h%  IB8Q 

ALL  previous  subscription  offers  to  80  Micro^ 
computing  are  void  July  18, 1980. 


ifO 


microcomputing 


JULY  SPECIALS 


11C051  GHz,  pre.  Special  $59.95 

ATF  417  pre-amp  net  Special  $19.95 
MRP  901  UHF  transistors,  1  GHz 

Special  $3.95 

COMPUTE  ItfTSs  CONSISTING  OF  EVERY  ESSENTIAL  PART  NEEDED  TO 
MAKE  VOUR  COUNTER  COMPLETE  HAL  MOA  7  DIGIT  COUNTER  WITH  FfiE 
OUENCY  I^ANGEOFZEROTOeOOMHz  FEATURES  TWO  INPUTS  ONE  FOR 
LOW  FREQUENCY  AND  ONE  FOR  HIGH  FREQUENCY.  AUTOMATIC  ZEftO 
SUPPRESSION.  TIME  BASE  IS  1  0  SEC  Ofl  1  SEC  GATE  WiTH  OPTIONAL  10 
SEC  GATE  AVAILABLE,  ACCURACY  *.001%.  UTILIZES  ^DMHz  CRYSTAL  & 
PPM 

w  V  M  rLb't      nil.  ■«*!«*■  «Kri  ip"!!  •  «'■  i-*  ■  *t  **>.--•--•  ....•■♦*«i  ■•-.^•■■■■-d  .*S1  *9 

HAL'lOOA  7  DIGIT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  300 
MHz.  FEATURES  TWO  tNPUTS  ONE  FOR  LOW  f  HEOUENCY  AND  ONE  FOR 
HIGH  FREQUENCY;  AUTOMATIC  ZERO  SUPPRESSION  TIME  QASEIS  1  OSEC 
OR  1  SEC  GATE  WITH  OPTIONAL  10  SEC  GATE  AVAILABLE  ACCURACY 
+  001  ^ ,  UTiUZES  iChMHz  CRYSTAL  5  PPW 


HAL-50A  8-DlGrr  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  50 
MHz  OR  BETTER  AUTOMATIC  DECIMAL  POINT.  ZERO  SUPPRESStON  UPON 
□  EM AND  FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY  INPUT.  AND 
ONE  ON  PANEL  FOR  USE  WITH  ANY  INTERNALLY  MOUNTED  HALTRONIX 
PRE  SCALER  FOR  WHICH  PROVISIONS  HAVE  ALREADY  BEEN  MADE  1  0 
SEC  AND  }  SEC  TtME  GATES.  ACCURACY  +001%  UTILIZES  10  MHz 
CRYSTAL  5  PPM. 
COMPLETE    KIT S109 

PRE-SCALm  KITS 

HAI   loo  PAf  .       St449S 

(Pre  drilled  Gl€  board  #od  all  cocT){H>n^er>tsi 

HAL1O0  ATIi.. .,..- $24.95 

iSame  as  atK^v«  with  pFeampi 

HAL eOO  f RE. - , . , ....,...,,.-..,.....-,..-..,$29.95 

j^Pre^nlled  G10  board  and  all  componcfitit) 

(Same  as  atroi^e  bul  wilfi  pre^ampf 

TOUCH  TONE  DECODER  KIT 

HIGHLY  STABLE  DECODER  KIT.  COMES  WITH  2S;DED,  PLATED  THRU  AND 
SOLDER  FLOWED  Q  10  PC  BOARD,  7  567s,  2  7402,  AND  ALL  ELECTRONIC 
COMPONENTS   BOARD  MEASURES  3V,  h  5Vi  INCHES.  HAS  12  LINES  OUT 
ONLY  f  39.9$ 

DELUaCE  12  BUTTON  TOUCHTONE  ENCODER  KIT  utilising  tr^e  new  ICM  7206 
chtp  Provides  botti  VISUAL  AND  AUD*0  »nd(ca( ions'  Comes  WiXh  its  own  tmo- 
ton€  ar>odi;e<t  atuminurnca£9>n«t  Meaaufes  Dniy  2: 3/4  x  3  3ir4"  Complete  with 
Toiich-Toiwa  pad.  board,  Cfy^ta^  chip  and  9\i  necessary  comfioncms  to  finish 
ttie  kit 

For  those  who  w^srn  to  mount  the  encoder  m  a  hand  held  unit,  ttie  PC  board 
measures  only  9/16'^  x  1  3^4"  Thi£  partial  k^t  witti  PC  boa^d,  Cfystal.  chip  and 
compono  fills, 
PRICED  AT , ,  II 4,&5 

ACCUKIYEi-JMEAIOKr  QmON  KIT  TNFS  ACCUKEYER  MEMORY  KIT  PRO- 
VIDES A  SIMPLE,  LOW  COST  METHOD  OF  ADDING  MEMORY  CAPAilUTY 
TO  THE  WB4VVP  ACCUKEYER.  WHILE  DESIGNED  FOR  DIRECT  ATTACH- 
MENT TO  THE  AeOVE  ACCUKEYER.  IT  CAN  ALSO  BE  ATTACHED  TO  ANY 
STANDARD  ACC4JKEYER  BOARD  WITH  LITTLE  DIFFICULTY   $|«,9S 

ACCUKfTU  tMD  THIS  ACCUKEYER  IS  A  REVISED  VERStON  OF  THE  VERY 
POPULAR  Wa4WF  ACCUKEYER  ORIGINALLY  DESCRIBED  BY  JAMES  GAR 
RETT.  IN  QST  MAGAZJNE  ANO  THE  t97S  RADIO  AMATEURS  HAND800K 
ft  6.95 

ACCUJaTCl-WeMOt?  OFTION  im-TOGETHEfl  only  ill  JW 

6-DIGIT  CLOCK  •   12/24  HOUK 

COMPLETE  HIT  CONStSTiNG  OF  2  PC  G 10  PRE  DRILLED  PC  BOARDS.  1 
CLOCK  CHIP.  6  FND  359  READOUTS,  13  TRANSISTORS,  3  CAPS,  § 
RESISTORS.  5  DIODES,  3  PUSH  BUTTON  SWITCHES,  POWER 
TRANSFORMER  AND  INSTRUCTIONS. 

DON'T  BE  FOOLED  BY  PARTIAL  KITS  WHERE  YOU  HAVE  TO  BUY 
EVERYTHING  EXTRA 

mem  A? *., ., , ,..,,tii,9$ 

CiOCM  CAM  Available  and  will  fit  any  one  of  the  above  clocks.  RMgulai 
Price  ,  .    S6  6€  lilt  Only  S4<S0  when  bcwghfi  wttti  ckKt 

SIX'MGn'  AlAftM  CLOCK  Ktl  ^Df  home,  camper,  RV.  or  field-day  use.  O0«r«1es 
Qn  l2-vt>lt  AC  or  DC,  ana  has  its  own  EO-Hf  time  basa  ofi  the  board  Compieie 
wltti  all  eiectmnic  compHsnents  and  tMo* piece,  pre-dtiHed  PC  boards.  Board 
fiize  4  K  3  '  Complete  with  speaker  and  switches.  It  operated  on  DC^  there  is 
nothing  mofe  to  buy  * 

Twelve  voll  AC  Hne  cord  for  those  who  wish  to  operate  the  clock  from  1  lOvolt 
AC.  12.95 

SHIPPING  INFOnHATION 

ORDERS  OVER  $15  00  WILL  BE  SHIPPED  POSTPAID  EXCEPT  ON  ITEMS 
WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED  ON  ORDERS  LESS  THAN 
S15  DO  PLEASE  INCLUDE  ADDITIONAL  Si  CH^  FOB  HANDLING  ANO  MAILING 
CHARGES  SEND  SASE  FOR  FREE  FLYER  

VtSA 


*^^i 


PO  BOX  981  FARMINGDALE  NY  1 1 737 


*a  trademark  of  Tarvdy  Corporalfon 
•    ••••••••    I 


307B6 


"HAi"  HAROLD  C,   NOWLAND 

wezxH 


Hal-Tronix 

P,  O.  BOX  1101 

SOUTHGATE,  MICH.  48195 

PHONE  (313)  285^1782 


y 
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Hustler's  5-BT\r  five  band 
vertical  antenna 

Made  heavier  for  better  performance  and  quality. 
Heavier  optimum  Q  traps  assure  accurate  and 
permanent  resonance  for  greater  bandwidth.  Heavier 
solid  one-inch  fiberglass  {rap  forms  give  optimum 
electrical  and  mechanical  stability. 

One  setting  provides  total  band  coverage  from 
10  through  40  meters  with  SWR  of  1.6:1  or  better 
at  band  edges,  and  up  lo  100  kHz  on  75/80 
meters. 

Easy  to  assemble  and  install.  Features  high 
strength  heat  treated  seamless  aluminum  con- 
struction throughout,  plus  heavy  duty  stamJess  steel 
hardware.  Feed  with  any  length  50  ohm  coax. 

For  the  BIG  difference  in  performance,  it's  the 
Hustler  5-BTV  antenna. 

Clearly  the  choice  of  those  who  know  quality. 


]NC       ^^305 


3275  North  B  Ave  *  Kissimmee,  Florida  32741 


GET  READY  FOR  PHASE  ///  w/th  KLM 

^  *  We've  got  the  whole  package! 

' '  ^       The  time  to  prepare  is  NOW.   Whether 

you're  already  serious  about  satellite 
communications,  or  considering  the  new 
Phase  III  worldwide  DX  opportunities  for 
the  first  time,  KLM  has  what  you'll  need. 
^^^_  J^  A  prime  example  is  our  420-450  MHz 
1 1  18    element     Circular     Polarized     antenna. 

Designed    for    optimized    communications 
,  through   OSCAR   9,   the  420^450-180   puts 

the  lid  on  flutter  and  multi-path  fading. 
And,  with  it's  typical  KLM  broadband 
response,  the  18C  also  meets  the  critical 
needs  of  DX'ers,  ATV'ers,  and  the  440-450 
FM  group.  Totally  new  engineering  and 
construction  techniques  put  the  KLM  420- 
-  460-18C    head    and    shoulders    above    any 

^  competition.  The  optional  CS-2  circularity 
switcher  delivers  fingertip  control  of 
circularity  (RHC-LHC)  right  to  your  shack! 

We  didn't  stop  with  the  18C.  There's  our 

Echo    70    transceiver,     PAIB-HOCL    linear 

power    amplifier,     144-150  16C     circular 

\  antenna    and    switcher,     elevation    and 

azimuth  rotators,  preamps  and  converters, 
''Great  Little  Towers/'  and  more.  YOUR 
SATELLITE  STATION  IS  AS  CLOSE  AS 
YOUR  KLM  DEALER.  Give  him  a  calL  For 
fii^^yi  d  -Kii-«f«7u- lov        ^^^         E^F  Tkjf         complete  information  contact: 

I  KLJM  p.  O.  Box  816,  Morgan  HiJI,  CA  95037 


KLM's  420-450  18C 


K'  ffesdef  Ser^ice^ii^e  p^ge  f  95 
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Allan  W.  Craves  WD4KFf 

394  Oakland  Circle 

ft  Walton  Beach  ft  J254S 


The  Multi-Media  Bench  Tester 

—  this  audio/visual  device  will  test 
your  diodes^  SCRs,  transistors,  and  more 


After  admiring  the 
qualities  of  the  new 
transistor  testers  on  the 
market  and  realizing  that  I 
could  not  afford  one,  1  de- 
cided to  construct  my  own. 
The  new  breed  of  transis- 
tor testers  possessed  sever- 
al qualities  that  I  liked: 
1)  The  ability  of  testing  a 
device  without  having  to 
know  whether  it  is  a  PNP  or 
an  NPN, 


2)  Being  able  to  test  the 
device  when  the  collector, 
emitter,  or  base  leads  are 
not  known. 

3)  Getting  both  an  audio 
and  a  visual  response  from 
the  tester. 

After  several  weeks  of 
trial  and  error  and  several 
prototypes,  the  final  prod- 
uct was  very  satisfactory, 
and  produced  additional 
features  that  have  made  it 


the  ultimate  in  portable  test 
equipment. 

Theory  of  Operation 

The  quad  two-input 
NAND  gates  (7400)  are  con- 
nected so  that  three  of  the 
gates  act  together  as  an 
oscillator  with  the  frequen- 
cy [about  15  kHz)  deter- 
mined by  the  1-^F  capaci- 
tor. The  final  gate  acts  as  a 
buffer/driver. 


TTTpTipTf^^ 


The  finished  transistor  tester. 


The  15-kHz  output  is  fed 
into  a  7490  decade  counter 
which  is  connected  in  a 
divide-by-ten  configuration. 
The  15-kHz  signal  also  is 
used  to  provide  base  bias. 
or  base  driving  signal,  when 
51  is  closed  while  S2  is 
switched  to  R1  or  R2. 

The  output  of  the  7490 
decade  counter,  a  signal  of 
approximately  1,5  kHz,  is 
fed  to  the  clock  input  of 
one  of  the  l-K  flip-flops.  The 
Q  output  is  externally  tied 
to  the  clock  input  of  the  re- 
maining l-K  flip-flop.  The 
frequency  at  this  point  is 
about  750  Hz. 

The  Q  output  of  the  sec- 
ond flip-flop  is  attached  to 
the  collector  of  the  tran- 
sistor under  test  through 
the  use  of  an  alligator  clip. 
The  Q  output  is  connected 
through  two  paralleled 
LEDs  (connected  back  to 
back)  and  an  8-Ohm 
speaker  to  the  emitter  of 
the  transistor  under  test 

52  determines  the  base 
current  by  selecting  either  a 
470-Ohm  series  resistor  or  a 
4.7k  resistor.  The  470-Ohm 
resistor  would  be  used  to 
test  transistors  with  a  low 
gain.  The  other  half  of  S2 
acts  as  an  on-off  switch. 

Construction 

Any  method  of  construc- 
tion may  be  used.  Of  the 
several    transistor    testers 
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that  have  been  built  by 
others  (using  my  design), 
some  were  wire-wrapped, 
some  were  soldered  point- 
to-point,  and  some  were  ac- 
tually built  on  a  prototype 
PC  board. 

All  you  need  is  a  suitable 
box  to  house  the  device,  a 
battery  pack,  and  a  few 
hours  for  construction.  If 
you  are  careful,  the  tester 
can  be  built  for  under  $10. 

Haw  It  Works 

The  Q  and  Q  outputs  of 
the  J-K  flip-fJop  are  alter- 
nating from  high  to  low  at  a 
rate  of  750  Hz;  thus,  at  one 
instant  the  Q  output  would 
be  positive  and  the  ^out- 
put would  be  zero.  To  the 
transistor  under  test,  this 
would  look  as  if  the  collec- 
tor is  positive  and  the  emit- 
ter is  negative.  If  the  tran- 
sistor is  an  NPN,  then  the 
positive  pulses  from  the 
base  lead  (when  SI  is  de- 
pressed) would  turn  the 
transistor  on,  thus  allowing 
current  to  flow  through  the 
speaker  and  the  LEDs. 

When  the  Q_  output  is 
zero  and  the  Q  output  is 
positive,  this  would  corre- 
spond to  a  negative  on  the 
collector  and  a  positive  on 
the  emitter  of  the  transistor 
under  test.  If  this  transistor 
is  a  PNP,  then  the  negative 
pulses  (periods  when  the 
signal  is  at  zero)  from  the 
base  lead  would  turn  the 
transistor  on,  allowing  cur- 
rent to  flow  through  the 
LEDs  and  through  the 
speaker. 

Becajjse  of  the  fact  that 
Q  and  Q  are  changing  at  a 
rate  of  750  Hz,  a  tone  is  pro- 
duced by  the  speaker  (if  a 
good  transistor  is  being 
tested).  The  loudness  of  the 
tone  depends  upon  the  gain 
of  the  transistor. 

Hmv  To  Use  It 

1)  When  used  as  a  con- 
tin  uity  tester,  the  red  and 
black  leads  are  used.  Con- 
tinuity between  these  two 
leads  will  result  in  a  tone 
being  produced  by  the 
speaker  (S2  must  be  on). 


i^4  7400 
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1/4  7*00 
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2)  To  check  diodes,  each 
diode  is  connected  be- 
tween the  red  lead  and  the 
black  lead.  A  good  diode 
will  stop  current  flow  in  one 
direction,  thus  lighting  only 
one  LED  (52  must  be  on). 
Possible  test  results  are: 
tone  and  one  LED  lit—di- 
ode is  good;  tone  and  both 
LEDs  lit  — diode  is  shorted; 
no  tone  and  no  LED  lit  — di* 
ode  is  open. 

Note:  If  collector  and 
emitter  leads  are  not 
known,  the  tester  will  test 
the  transistor  anyway,  even 
if  collector  and  emitter  con- 
nections are  backwards. 

3)  To  check  transistors, 
the  red  lead  is  connected  to 
the  collector,  the  black 
lead  is  connected  to  the 
emitter,  and  the  blue  lead 
to  the  base  (press  SI  with  S2 
on).  The  results  could  be:  a 
tone  (when  SI  is  depressed) 
indicates  a  good  transistor; 
a  tone  (prior  to  SI  being  de- 
pressed) indicates:  1)  with 
one  LED  lit— transistor  is 
connected  wrong,  or  2)  with 
both  LEDs  lit  — transistor  is 
shorted  No  tone  (when  SI 
depressed)  indicates  an 
open  transistor. 

To  determine  if  a  transis- 
tor is  a  PNP  or  an  NPN, 
remove  the  collector  lead 
and  place  it  on  the  terminal 
occupied  by  the  blue  lead 
(S2  must  be  on).  If  the  red 
LED  lights  — NPN;  green 
LED  lights-PNP. 
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Fig.  1,  Transistor  tester  schematic  diagram. 


4)  To  check  junction 
FETs,  connect  the  red  lead 
to  the  drain,  the  black  lead 
to  source,  and  the  blue  lead 
to  the  gate  (S2  must  be 
on—indications  will  be  the 
same  as  for  a  bipolar  tran- 
sistor). 

5)  To  check  SCRs,  con* 
nect  the  red  and  black 
leads  to  the  anode  and 
cathode  (red  and  black 
leads  can  be  reversed),  and 
connect  the  blue  lead  to 
the  gate.  Depress  SI  —  S2 
must  be  on.  Possible  results 
are:  tone  and  one  LED 
lit  — SCR  good;  tone  and 
both  LEDs  lit-SCR 
shorted;  no  tone  or  LED 
lit — SCR  open;  tone  and 
one  LED  lit  before  SI  is 
depressed  —  SCR  connect- 
ed wrong, 

6)  To  use  as  an  audio 
signal  generator,  switch  S2 
into  either  position  (on)  and 


a  750Hz  square  wave  wi 
be  available  between  the 
red  and  black  leads.  The 
square  wave  output  pro- 
duces usable  harmonics  up 
into  the  VHP  region.  More 
uses  for  the  ultimate  tran- 
sistor tester  will  be  found 
by  experimenting  further  I 
have  also  used  it  to  test 
TRIACsand  UJTs, 

In  conclusion,  it  seems 
that  commercial  techni- 
cians are  often  wary  of 
using  something  that  does 
not  have  a  meter  on  the 
front  of  it.  I  have  used  this 
device  for  over  a  year  and  I 
haven't  been  misled 
once  — I  trust  it 

I  finally  realized  that  I 
had  something  special 
when  one  of  my  co-workers 
asked  me  to  check  an  SCR 
on  my  tester,  because  the 
$179  shop  transistor  tester 
would  not  check  iLH 


Paris  List 


Quantity 

Description 

7400  Quad  2Hnput  NAND  gates. 

7490  Decade  counter. 

7476  Master-slave  J-K  flip-flop. 

SPST  Momentary  contact  n/o  push 

button  switch. 

DPDT  Center-off  toggle  switch. 

Red  LEa 

Green  LED. 

8-Ohm  Speaker  (small)- 

1.0-^F  Capacitor. 

470-Ohm,  V4-Walt  resistor. 

4700-Ohm.  V4 -Watt  resistor. 

4 

AA  Penlight  batteries. 

Battery  holder  for  above. 

Suitable  box  and  hardware. 
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Sam  Br^dsher  NbSD 
5S64  Cam^g/e  St 
San  DfGgo  CA  92122 


CB  to  10 

part  XXVII:  new  life  for  SSB  CB  rigs 


This  article  will  describe 
the  conversion  of  three 
40-channe1,  phase-locked 
loop  SSB  transceivers  to  10 
meters.  The  three  rigs  are 
the  Midland  model  79-893, 
the  original  model  of  the 
President  Grant  and  the 
Cobra  13tiXLR.  This  conver- 
sion allows  operation  on 
almost  the  entire  lO-meter 
band,  from  28.04  MHz  to 
2970  MHz  However,  due 
to  the  Q  of  the  tuned  cir- 
cuits, the  output  power  and 


receiver  sensitivity  are  max- 
imized only  over  a  range  of 
about  600  kHz.  This  conver- 
sion also  allows  direct  read- 
out of  the  operating  fre- 
quency to  5  kHz. 

Most  CB  conversions 
consist  of  changing  some 
crystals,  retuning  the  rig, 
and  modifying  the  clarifier 
so  that  it  changes  the  trans- 
mitter  as  well  as  the  re- 
ceiver frequency.  When  I 
first  converted  my  Midland, 
this  is  how  I  did  it,  but  I 


Photos  by  Marcia  Bradsher 


soon   became  dissatisfied 
with  the  results. 

A  Discussion  of  the 
Changes 

The  first  problem  is  try- 
ing to  tune  a  range  of  10 
kHz  with  the  clarifier,  It  can 
be  done,  but  usually  the  fre- 
quencies are  spread  out  on 
one  end  of  the  range  and 
bunched  up  at  the  other 
end.  This  makes  tuning  dif- 
ficult while  driving  and,  in 
some  cases,  frequency  in- 


Phoro  A.  The  Midland,  showing  the  BCD  switch  in  place  of  the  rotary  switch.  Notice  that 
the  switch  is  reading  850,  which  is  an  operating  frequency  of  28,50  MHz. 


stability  can  be  caused.  In 
one  case  I  know  of,  fre- 
quency modulation  was 
noticed  at  some  settings  of 
the  clarifier.  To  avoid  this 
problem,  I  rewired  the  LSB 
circuitry  so  that  it  operated 
in  the  USB  mode  but  was 
offset  from  the  normal  USB 
frequency  by  5  kHz.  This 
allows  me  to  tune  the  rig  in 
5-kHz  steps  instead  of 
10-kHz  steps,  which  re- 
duces the  tuning  range 
needed  by  the  clarifier  to  5 
kHz.  You  lose  the  ability  to 
operate  in  LSB,  but  in  the 
year  !  have  used  my  rig,  I 
have  heard  only  one  LSB 
signal  on  10  meters  and  I 
didn't  really  want  to  talk  to 
him  anyway. 

The  second  problem  was 
the  limited  frequency  range 
allowed  by  the  40-channel 
selector  switch  plus  the 
missing  channels  that  were 
set  aside  for  radio  control 
operation.  There  were  too 
many  stations  I  couldn't 
contact  because  they  were 
slightly  out  of  my  tuning 
range  in  one  of  the  radio- 
control  channels.  Then 
there    were    the    times    1 
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fig.  t.  6/ock  diagram  of  a  simple  phase-locked  loop. 
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F/g.  2,  Block  diagram  of  a  more  versatile  phase-locked 
loop. 


wanted  to  QSY  up  10  kHz 
to  avoid  QRM,  but  I  didn't 
know  whether  I  was  going 
up  10  kHz  or  20  kHz  Worse 
yet,  I  could  go  down  20  kHz 
when  switching  from  chan- 
nel 23  to  channel  24.  I  made 
up  a  chart  of  frequencies 
vs.  channels,  but  it  was  dif- 
ficult to  read  while  driving 
along  the  freeway  at  55. 
Clearly,  there  had  to  be  a 
better  way,  and  I  think  I 
found  it.  By  replacing  the 
40-channel  selector  switch 
with  a  binary-coded  deci- 
mal (BCD)  thumbwheel 
switch,  the  above  problems 
were  eliminated  and,  as  a 
bonus,  if  the  crystal  fre- 
quencies are  selected  right 
the  switch  reads  out  the  ac- 
tual operating  frequency. 

Another  change  I  made 
was  to  replace  a  zener- 
diode  voltage-regulator  cir- 
cuit with  a  723  voltage  reg- 
ulator. This  was  to  prevent 
a  slight  frequency  shift 
caused  by  the  input  voltage 
changing.  This  change  was 
made  only  on  the  Midland, 
as  the  other  two  rigs  did  not 
exhibit  the  problem.  It 
would  be  a  good  idea  to 
check  your  rig  out  in  your 
car  to  see  if  you  have  a 
problem  before  making  this 
change.  It  may  not  be  need- 
ed. 

The  last  change  I  made 
was  to  increase  the  output 
power.  After  about  ten 
months  of  operating  on  10 
meters,  I  found  the  output 
power  to  be  less  than  5 
Watts,    By    disabling    the 


automatic  load  control  and 
pruning  the  output  coils,  I 
was   able  to  increase  the 

output  power  to  10  Watts. 

Understanding  the  Phase* 
Locked  Loop  Circuit 

To  understand  how  this 
conversion  works,  you  must 
first    understand    how    a 
phase-locked  loop  frequen- 
cy synthesizer  works.  Fig*  1 
is  a  block  diagram  of  a  sim- 
ple phase-locked  loop.  Two 
frequencies  enter  the  phase 
detector:  the  reference  fre- 
quency, Fr,  and  the  output 
frequency;  Fq^  The  output 
of  the  phase  detector  is  the 
sum    (Fr  +  Fo)    and    dif- 
ference (Fr  -  Fo)  of  the  two 
inputs.  When  the  two  input 
frequencies  are  equal,   Fr 
—  Fq  ~  0  and  the  output 
of  the  phase  detector  con- 
tains a  dc  component.  The 
low-pass   filter   rejects  the 
sum  frequency  and  passes 
the  dc  component.  The  dc 
component  in  turn  controls 
the    voltage-controlled 
oscillator  (vco)  output  fre- 
quency to  keep  it  the  same 
as  the  input  frequency,  Fr, 
For  example,  if  Fq  tries  to 
increase  above  Fr,  the  dc 
component  changes  in  such 
a  way  as  to  decrease  Fq;  if 
Fq  tries  to  decrease  below 
Fr,    the    dc    component 
changes  in  such  a  way  as  to 
increase  Fq  The  preceding 
explanation    is   for   a  very 
simple    phase-locked    loop 

where  Fo  =  FR  '*  Y^^  ^^^^ 
Fq  to  be  greater  than  Fr, 

then  the  circuit  of  Fig.  2  can 
be  used. 
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Fig,  3.  Block  diagram  of  the  Midland  79-893.  President 
Cranf,  and  Cobra  138XLR  phase-locked  loop. 


The  output  frequency  of 
the  circuit  shown  in  Fig.  2  is 
N  times  Fr,  or  Fq^NFr. 
The  counter  divides  Fq  by 
N:  Fo/N  =  NFr/N^Fr. 
Therefore,  the  two  inputs  to 
the  phase  detector  are  the 
same  frequency  just  as  they 
were  in  the  previous  expfa- 
nation.  In  all  other  respects, 
the  two  phase-locked  loops 
are  the  same.  By  adding  the 
divide-by-N  counter  in  the 
feedback  loop,  the  phase- 
locked  loop  is  made  much 
more  versatile.  For  a  given 
reference  frequency,  the 
output  can  be  any  multiple 
within  reason.  Also,  if  N  can 
be  changed,  then  the  out- 
put can  be  changed,  in 
steps  equal  to  Fr.  For  a 
more  detailed  explanation 
of  PLL  theory,  see  refer- 
ences 1  and  2. 

The  phase-locked  loop 
for  these  three  rigs  is  a  bit 

more  complicated.  The 
block  diagram  for  this  PLL 
is  shown  in  Fig.  3, 

The  frequencies  shown 
are  generated  for  USB 
channel  1  operation  on  the 
CB  band.  The  operation  of 
this  phase-locked  loop  is  as 
follows.  The  10.24-MHz 
output  of  the  reference  os- 
cillator is  divided  by  1024 
to  give  a  reference  fre- 
quency of  10  kHz  into  the 
phase  detector.  For  channel 
1  operation  in  the  CB  band, 


the  programmable  counter 
divides  by  91 .  Since  the  out- 
put of  the  counter  must  be 
10  kHz  [the  same  as  Fr),  the 
input  to  the  counter  is  910 
kHz,  The  crystal  oscillator 
is  fixed  at  a  frequency  of 
33.8575  MHz.  Therefore, 
the  vco  output  frequency  is 
347675  MHz,  or  910  kHz 
higher.  For  transmitting,  the 
347675  MHz  is  mixed  with 
7.8025  MHz  to  get  the 
26.965-MHz  channel  1  out- 
put. For  receiving,  the  in- 
coming 26.965  MHz  is 
mixed  with  the  34.7675 
MHz  to  get  the  difference 
frequency  of  7.8025  MHz, 
which  is  the  receiver  if. 

To  change  channels,  the 
programmable  counter 
divisor  must  be  changed. 
Since  the  output  of  the 
counter  is  always  10  kHz, 
the  channel  separation  will 
be  10  kHz.  For  example,  for 
channel  2  operation,  the 
programmable  counter 
divides  by  92,  This  forces 
the  input  of  the  counter  to 
be  920  kHz;  thus  the  output 
of  the  vco  must  be  34.7775 
MHz,  or  920  kHz  greater 
than  the  crystal  oscillator. 
This  raises  the  operating 
frequency  to  26.975  MHz, 
or  an  increase  of  10  kHz. 

The  control  input  to  the 
programmable  counter 
must  be  a  binary-coded 
decimal  [BCD)  value  equal 
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Photo  B.  This  shows  the  placement  of  the  723  voltage  regulator  in  the  Midland. 


to  the  number  you  want  to 
divide  by.  In  BCD,  it  takes  4 
inputs  to  represent  each 
decimal  number.  Each  of 
these  4  inputs  represents 
some  power  of  2.  Fig.  4  ex- 
plains how  the  BCD  values 
represent  the  decimal  num- 
bers 0  through  9.  To  find  the 
equivalent  decimal  value 
from  the  BCD  value,  simply 
add  together  the  values 
that  the  Is  represent  (a  1  is 
+  4  J  V  into  a  pin,  and  a  0  is 
0.0  V  into  a  pin).  For  exam- 
ple, decimal  5  has  a  BCD 
number  of  0101.  This  yields 


[8(2^)  X  0]  +  [4(2^)  X  1]  + 
[2(2^)  X  0]  +  [1(2^)  X  11^ 
0  +  4  +  0  +  1=5. 

There  are  10  inputs  to  the 
programmable  counter. 
These  inputs  represent  two 
decimal  digits  that  range 
from  0  through  9  and  one 
digit  that  ranges  from  0 
through  3.  Thus,  the  range 
of  the  divisor  is  from  0  to 
399.  In  this  rig,  you  never 
want  to  divide  by  lesi  than 
4,  so  the  actual  range  is 
from  4  to  399.  The  BCD  in- 
put portion  of  the  program- 
mable counter  is  shown  in 


Fig-  5  with  some  examples 
of  inputs. 

Since  each  bit  of  the 
least  significant  digit 
changes  the  frequency  by 
10  kHz,  the  total  range  of 
frequencies  that  can  be 
switched  is  almost  4  MHz. 
We  need  a  range  of  only  1 .7 
MHz  for  10-meter  opera- 
tion. 

For  normal  CB  band  op- 
eration, the  40-position  se- 
lector switch  provides  the 
BCD  inputs  from  BCD  091 


for  channel  1  through  BCD 
135  for  channel  40.  The  se- 
lector switch  skips  over 
BCD  94,  99,  104,  109,  and 
114.  It  also  skips  over  BCD 
118  and  119,  but  It  then  re- 
inserts them  after  BCD  1 20, 
A  close  examination  of  a 
frequency  allocation  chart 
for  the  CB  band  will  show 
which  frequencies  these 
represent. 

To  get  all  the  frequency 
channels,  and  to  get  them 
in  the  correct  order,  1  re- 
placed the  40-channel  se- 
lector switch  with  a  S-digit 
BCD  thumbwheel  switch. 
The  switches  I  selected  are 
back-lighted,  which  is  very 
handy  for  night  operation.  I 
bought  my  switches  from 
MHz  Electronics,  2111  W. 
Camelback  Road,  Phoenix 
AZ  85015.  They  sold  for 
$2.00  a  section,  at  the  time, 
and  you  will  need  3  sec- 
tions. The  lamps  are  +5  V, 
so  wire  them  in  series  and 
use  +12  V  for  lamp  excita- 
tion. Make  sure  the  switch- 
es you  use  are  of  the  10- 
position  BCD  type. 

These  rigs  start  at  BCD  91 
for  the  lowest  channel^  but 
there  is  no  reason  why  you 
have  to  start  there.  In  fact, 
if  you  start  at  BCD  50  for 
28.50  MHz,  then  the  BCD 
switch  will  read  the  actual 
operating  frequency,  The 
right-hand  switch  changes 
the  operating  frequency  in 
10-kHz  steps  from  0  to  90 
kHz;  the  middle  switch 
changes  the  operating  fre- 
quency in  TOO-kHz  steps 
from  0  to  900  kHz;  the  left- 
hand    switch   changes   the 
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Fig.  4.  BCD-to-decimal  conversion  for  1  digit. 


Fig.   5.   Examples  of  BCD  inputs  to  the  programmable 
counter. 
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operating    frequency    in 

1  .OMHz  steps  from  28  MHz 
to  29  MHz.  The  left-hand 
switch  is  restricted  to  this 
range  because  that  is  all 
that  is  needed  for  10-meter 
operation.  In  fact,  all  the 
even  number  positions  on 
the  left-hand  switch  will 
give  an  operating  frequerv 
cy  from  28.0  MHz  to  28.99 
MHz  and  alt  the  odd  num- 
ber positions  will  give  an 
operating  frequency  from 
29.00  MHz  to  29.99  MHz. 
This  is  because  only  the 
least  significant  bit  of  this 
switch  is  wired  up. 

To  change  in  5-kHz  steps, 
a  two-position  switch  is  re- 
quired to  switch  between 
the  two  crystal  oscillators. 
Since  there  will  be  no  LSB 
operation  after  the  rig  is 
modified,  you  can  use  the 
mode  switch  to  give  the 
S-kHz  steps.  After  the  con- 
version, the  AM  position 
will  give  AM  operation  in 
lO-kHz  steps.  The  USB  posi- 
tion will  give  USB  operation 
in  lO-kHz  steps  and  the  LSB 
position  will  give  USB  op- 
eration in  lOkHz  steps,  but 
5  kHz  below  the  USB  fre* 
quencies. 

To  accomplish  this, 
change  the  LSB  crystal  to 
11  934167  MHz,  change  the 
USB  crystal  to  11.935833 
MHz,  and  the  AM  crystal  to 
11933333  MHz.  The  crystal 
oscillators  are  followed  by 
a  frequency  trlpler 

The  Differences  in  the  Rigs 

The  circuit  boards  for  all 
three  of  these  rigs  are  made 
by  the  Uniden  Company. 
The  PC  board  layout  is  iden- 
tical for  the  President  Grant 
and  the  Cobra  138XLR,  but 
they  may  not  use  the  same 
components.  The  Midland 
has  a  different  PC  board 
layout  but  the  schematics 
for  the  three  rigs  are  identi- 
cal except  for  a  few  minor 
differences.  The  compo- 
nent reference  designators 
for  the  Grant  and  the 
138XLR  are  the  same,  but  in 
the  Midland  they  are  num- 
bered differently  even 
though  the  schematics  are 


I 


Photo  C.  This  view  of  the  Midland  shows  the  placement  of  the  diodes  for  the  LSB  and  AM 

changes.  The  arrows  point  to  the  diodes  added. 


almost  the  same. 

The  Midland  also  has  an 
enclosed  metal  box  to 
shield  the  PLL  circuitry, 
whereas  the  other  two  have 
only  a  metal  strip  on  the  PC 
board  for  a  shield.  The  front 
panels  and  switches  are 
also  different  for  all  three 
of  the  rigs.  The  Midland  was 
the  only  rig  modified  to  put 
the  switch  on  the  front 
panel.  On  the  other  two 
rigs,  the  switch  was  mount- 
ed external  to  the  rig.  If  you 
haveaCrantor138XLR  and 
wish  to  mount  the  switch  on 
the  front  panel,  be  sure  the 
switch  clears  everything 
before  cutting  any  holes.  I 
have  not  done  this  and  do 
not  know  if  it  will  fit,  but 
there  should  be  no  prob- 
lem. 

After  I  had  converted  the 
Grant  I  found  that  the  new- 
er Grants  on  the  market  do 
not  use  the  UPD858  IC  in 
the  phase-locked  loop.  This 
new  model  can  be  identi- 
fied by  the  fact  that  it  has  a 


presettable  channel  9 
switch.  The  frequency 
range  of  the  newer  Grant 
can  not  be  extended  be- 
cause the  PLL  IC  has  built-in 
safeguards  to  prevent  this.  1 
can  not  be  certain  that  the 
manufacturer  wilt  not 
change  the  other  rigs  in  the 
same  way.  Make  sure  the 
rig  you  get  for  conversion 
uses  a  UPD858  in  the  phase- 
locked  loop. 

Circuit  Details  of  the 
Changes 

Before    attempting    this 


■l£V 


conversion,  you  will  need  a 
copy   of  the   maintenance 

manual  or  Sams  Photo- 
fact®  for  your  rig.  The  Sams 
Photofact  for  each  of  the 
three  rigs  is  available. 
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Fig.  6faJ.  Original  regulator 
circuit 
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Fig,  ^bl  The  723  regulator  circuit 
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Photo  D.  Arrows  point  to  the  two  coils  (L28  and  L29]  in  the  President  Grant  in  which  the 
turns  were  spread  apart.  In  the  Midland,  the  turns  of  L5  and  L6  should  be  spread  in  the 
same  way. 


I  will  first  describe  the 
changes  for  the  Midland, 
then  I  will  describe  those 
for  the  Grant  and  the 
138XLR.  The  actual  circuit 
changes  for  all  three  rigs 
are  the  same,  but  the  man- 
ner in  which  they  are  ac- 
complished and  the  refer- 
ence designators  are  differ- 
ent for  the  Midland. 

MIDLAND  79-893 

CONVERSION 

Voltage  Regulator  Change 

Note:  If  the  operating  fre- 


quency  of  your  rig  does  not 
change  with  varying  input 
voltage  in  your  installation, 
this  change  is  not  needed. 

Remove  D32  (CZ0g2)  and 
R106  {56-Ohm,  1  W]  shown 
in  Fig.  6(aJ.  Add  the  723  volt- 
age-regulator  circuit  shown 
in  Fig.  6(b).  Mount  the  parts 
on  a  small  piece  of  perfor- 
ated epoxy  board  and  at- 
tach to  the  PC  board  with 
short  jumper  wires.  My  reg- 
ulator is  suspended  above 
the  chassis  by  the  leads  and 
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Fig.  7.  Crystal-oscillator  schennatic. 


insulated  with  black  electri- 
cal tape. 

Clarifier  Change 

Remove  D24  (1S2473) 
and  save  it  for  later  use.  Lift 
the  end  of  R61  (100  Ohms) 
that  connects  to  the  +9-2-V 
bus  that  originates  at  D39. 
Connect  the  loose  end  of 
R61  to  the  +9.2-V  bus  that 
originates  at  pin  6  of  the 
723  regulator  just  added.  If 
the  regulator  wasn't  added, 
connect  the  loose  end  of 
R61  to  the  +9.2-V  bus  that 
originates  at  D32, 

Output  Power  Change 

Remove    D33    (152473) 

and  save  it  for  later  use- 
Spread  the  turns  of  L5  and 
L6  apart.  The  spreading  dis- 
tance is  not  critical.  Re- 
move one  turn  from  L7. 

Phase-Locked  Loop  Change 

To  accomplish  these 
changes,  you  will  need  new 
crystals.  The  frequencies  re- 
quired are  11.934167  MHz 


for  the  LSB  position, 
11.935833  MHz  for  the  USB 
position,  and  11.933333 
MHz  for  the  AM  position. 
The  Midland  uses  solder 
leads  on  the  crystals, 
whereas  the  other  two  rigs 
use  plug-in  crystals. 

The  crystals  are  available 
from  Ian  Crystal  Co,,  2400 
Crystal  Drive,  Fort  Myers  FL 
33901-  Order  the  CB-type 
crystals  with  a  tolerance  of 
±0.0025%.  They  were 
priced  at  $3.50  each  for 
fewer  than  1 0,  or  $3.25  each 
for  10  or  more,  in  the  1978 
catalog  numbered  21. 
Order  the  HC-18nype 
holder  for  the  Midland 
79-893  and  the  HC-25-tvpe 
holder  for  the  President 
Grant  and  Cobra  138XLR. 
When  ordering,  include  the 
following  information  on 
the  rig;  manufacturer's 
name,  model,  crystal  fre- 
quency, holder  type,  and  a 
copy  of  Fig.  7  to  ensure  that 
the  crystal  is  cut  property. 

Note  that  the  Sams 
Photofact  for  Midland  uses 
the  same  reference  desig- 
nators for  parts  inside  the 
PLL  and  parts  on  the  chas- 
sis. To  avoid  the  confusion 
of  this  duplication,  the 
Midland  maintenance  man- 
ual adds  500  to  each  of  the 
reference  designators  in  the 
{jlh:se-locked  loop.  I  will 
follow  this  practice  also,  so 
each  of  the  parts  referred  to 
in  the  phaseiocked  loop 
wilt  be  numbered  between 
501  and  599. 

The  PLL  is  enclosed  in- 
side a  shielded  box  which 
must  be  removed  from  the 
PC  board  before  the  crys- 
tals can  be  replaced.  Mark 
and  remove  the  wires  from 
the  shielded  box  feed- 
throughs.  Unsolder  the 
shielded  box  tabs  from  the 
bottom  of  the  PC  board. 
The  tabs  must  be  complete- 
ly clean  of  solder  and  flux 
before  the  box  can  be  re- 
moved.  Once  the  box  is 
free,  the  wires  to  the 
40-position  switch  can  be 
disconnected  from  the 
switch.  Use  these  wires  to 
connect  to  the  new  switch. 
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The  new  crystals  can  now 
be  soldered   in  place.   Put 

the  11.934167-MHz  crystal 
atX502,their933333-MHz 
crystal  at  X503,  and  the 
ir935833-MHz  crystal  at 
X504. 

Remove  R530  [Ik  Ohm) 
from  the  bottom  of  the  PLL 
PC  board.  This  resistor  will 
not  be  used  later.  Pin  19  of 
the  858  IC  is  grounded  on 
the  PC  board.  This  pin  will 
be  used,  so  it  will  have  to  be 
isolated  from  ground.  Use  a 
sharp  knife  to  cut  the  cir- 
cuitry between  pin  19  and 
ground,  then  add  a  4.7k, 
5%,  V4-W  resistor  and  a 
,01-uF  capacitor  in  parallel 
from  pin  19  to  ground.  Add 
a  short  jumper  between  pin 
19  and  the  solder  pad  that 
has  the  vlotet  wire  con- 
nected to  it  This  completes 
the  changes  to  the  phase- 
locked  loop-  It  can  now  be 
resoldered  to  the  main  PC 
board  and  the  wiring  recon- 
nected. 

Front-Panel  Change 

Remove  the  knobs  and 
the  four  small  screws  at  the 
sides  of  the  panel  and  re- 
move the  panel.  If  you  are 
careful,  at!  the  work  can  be 
accomplished  without  re- 
moving the  wires.  Remove 
the  40-position  channel- 
selector  switch  from  the 
steel  frame.  You  wi|[  need 
to  cut  a  clearance  hole  in 
the  steel  frame  for  the  BCD 
switch,  but  make  sure  it 
lines  up  with  the  hole  in  the 
front  panel,  and  don't  cut 
completely  through  the 
frame  since  it  is  needed  for 
support.  Carefully  mark  the 
front  panel  for  the  size  of 
hole  to  fit  your  switches. 
The  front  panel  is  made  of 
plastic  with  a  thin  sheet  of 
metal  glued  to  the  front,  so 
use  caution  while  drilling 
and  filing. 

You  will  probably  need 
an  indentation  on  the  right- 
hand  side  of  the  hole  in 
order  to  be  able  to  change 
positions  on  the  right-hand 
switch  section.  Try  the 
switch  out  before  perma- 
nently attaching  it  to  the 
panel.  I  used  glue  to  hold 
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my  switch  in  position.  Make 
sure  everything  clears  be- 
fore gluing  the  switch  in  po- 
sition. To  allow  clearance 
in  the  back,  I  had  to  cut 
some  of  the  PC  board  away 
from  the  backs  of  the 
switches.  Leave  enough 
printed  circuit  to  solder  the 
wires  to.  Before  remounting 
the  front  panel,  wire  be- 
tween the  PLL  and  the 
switch  as  shown  in  Fig.  8. 

LSB  Change 

Remove  D50  (152473), 
which  is  mounted  on  the 
underside  of  the  main  PC 
board,  and  replace  it  with  a 
piece  of  wire.  Save  the 
diode  for  later  use.  Remove 
the  red  wire  between  LI  and 
C539  on  the  PLL  shield. 
Remove  the  brown  wire  be- 
tween L2  and  C542  on  the 
PLL  shield.  Using  two  of  the 
diodes  previously  removed, 
attach  one  anode  to  C539 
and  the  other  anode  to 
C542,  Tie  the  two  cathodes 
together  and  wire  them  to 
L2.  Do  not  remove  the  wires 
that  go  to  the  mode  switch. 
Fig,  9  shows  the  delails  of 
this  change. 


f/g.  S.  PLL-toBCD  switch  wiring. 

AM  Change 

Add  the  remaining 
1S2473  diode  in  series  with 
the  blue  wire  going  to  C541 
on  the  phase-locked  loop 
shield.  Attach  the  cathode 
toC541  and  the  blue  wire  to 
the  anode.  Remove  the 
cathode  of  D43  from  S403A 
and  connect  it  to  C541. 
Connect  a  wire  between  LI 
and  D43  anode  as  shown  fn 
Fig.  10, 

This  completes  the  wir- 
ing changes  for  the  Mid- 
land. However,  if  you  study 


the  photograph  of  the  front 
of  the  rig  (Photo  A),  you  will 
notice  some  differences 
that  haven't  been  ex- 
plained. I  will  describe 
these  changes  briefly  but 
will  not  go  into  detail  since 
they  are  not  required  to 
make  the  rig  operate  on  10 
meters.  They  are  easy  to  im- 
plement if  you  wish  to  in- 
corporate them. 

There  are  three  toggle 
switches,  one  for  tone,  one 
for  CB/PA,  and  one  for 
noise  blanker  on  or  off,   I 
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Photo  f .  Details  of  some  of  tf^e  President  Grant  changes 
show  here,  Arrow  #T  points  to  L13,  #2  to  U2,  and  #5  to 
where  jumper  JPII  was  located  originally.  D38  is  located 
between  L12  and  the  shield. 


wired  around  each  of  these 
switches  to  get  a  low  tone, 
CB  operation,  and  the  noise 
blanker  on  all  the  time,  I 
used  one  of  the  switches  to 
control  a  remote  home- 
brew  linear.  Another  switch 
is  used  to  switch  between 
the  two  crystals  to  give  the 
5'kHz  steps.  The  other 
switch  is  to  select  the  inter- 
nal BCD  switch  or  an  exter- 
na! BCD  switch  mounted  in 
the  dash,  t  use  an  externaf 
BCD  switch  most  of  the 
time  because  the  rig  is 
mounted  in  the  glove  com- 
partment 

PRESIDENT  GRANT 

AND  COBRA  138XLR 

CONVERSION 

Clarifier  Change 

Remove  030  (1S2473) 
and  save  it  for  later  use.  Lift 
the  end  of  R1 19  (100  Ohms) 
that  connects  to  the  +9.2-V 
bus  that  originates  at  D28. 
Connect  the  loose  end  of 
R119tothe  +9.2-V  bus  that 
originates  at  D44. 

Output  Power  Change 

Remove  D46  (152473) 
and  save   it  for  later  use. 


Spread  the  turns  of  L28  and 
L29  apart  The  spreading 
distance  is  not  critical  Re- 
move one  turn  from  L30 

Phase- Locked  Loop  Change 

Unplug  the  original  crys- 
tals from  X3,  X4,  and  X6  and 
plug  in  the  new  crystals.  X3 
receives  the  11,93533-MHz 
crystal,  X4  receives  the 
11  934167  MHz  crystal,  and 
X6  receives  the  11  933333- 
MHz  crystal  For  informa- 
tion on  how  to  order  the 
new  crystals,  see  the  PLL 
change  for  the  Midland. 

Remove  D40  and  save  it 
for  later  use.  Use  a  sharp 
knife  to  cut  the  printed  cir- 
cuit between  pin  19  of  IC7 
and  ground,  then  add  a 
4.7k-Ohm  resistor  and 
.01-uF  capacitor  in  parallel 
between  pin  19  and  ground. 
Remove  both  ends  of  the 
flat  wire  cable  between  the 
40-position  channel-se- 
lector switch  and  the  PLL. 
Mount  the  BCD  switch  and 
wire  it  to  the  PLL  as  shown 
in  Fig.  8. 

LSB  Change 

Locate  LI  2  and  LI  3.  Lift 


the  lead  nearest  the  metal 
shield  of  each  of  these 
coils.  Lay  each  of  the  coils 
on  its  side  to  expose  the 
holes  the  leads  were  re- 
moved from.  Using  two  of 
the  diodes  previously  re- 
moved, solder  the  anode  of 
one  into  one  of  the  exposed 
holes  and  the  anode  of  the 
other  into  the  second  ex* 
posed  hole.  Solder  both 
cathodes  to  the  exposed 
lead  of  LI  2. 

AM  Change 

Lift  the  cathode  of  D38 
and  bend  the  lead  over  to 
touch  the  exposed  lead  of 
LI 3,  Remove  jumper  1P11. 
It  is  located  near  CI 48  and 
X6.  Replace  JPII  with  the 
remaining  diode.  Place  the 
cathode  toward  the  front  of 
the  rig.  Solder  one  end  of  a 
jumper  to  the  cathode  of 
this  diode  and  solder  the 
other  end  to  LI  3  and  the 
cathode  of  D38. 

This  completes  the  wir- 
ing changes  for  the  Grant 
and138XLR. 

Retuning  for  10  Meters 

All  that  remains  is  to  re- 
tune  to  the  10-meter  band. 
Following  the  instructions 
should  allow  you  to  op- 
erate between  28.50  MHz 
and  29  10  MHz.  The  follow- 
ing test  equipment  will  be 
required  for  the  retuning:  a 
50-MHz  frequency  counter, 
a  12-V  power  supply,  an  rf 
generator  for  the  10-meter 
band,  a  VTVM  with  an  rf 
probe,  a  10-W  rf  power 
meter,  and  a  10-W  dummy 
load  To  keep  from  blowing 
your  final  transistor,  never 
plug  in  the  mike  unless  the 
dummy  load  is  connected 
to  the  antenna  connector. 
This  procedure  assumes 
that  the  rig  was  operating 
correctly  before  the 
changes  were  made. 

The  alignment  procedure 
for  all  three  rigs  is  identical 
except  for  the  reference 
designators.  I  will  list  the 
Midland  reference  desig- 
nator in  the  text  of  the  pro- 
cedure, and  the  reference 
designators   for  the   Grant 


and138XLR  will  immediate- 
ly follow  in  parentheses. 

Alignment  of  Phase-Locked 
Loop 

Remove  the  mike  from 
the  rig;  set  the  BCD  switch 
to  850;  set  the  clarifier  to 
the  10  o'clock  position*  set 
the  mode  switch  to  the  AM 
position. 

Note:  The  following  adjust- 
ments are  to  components 
within  the  shield. 

1 )  Connect  the  rf  probe  of 
the  VTVM  to  TP502  (TP6X 
which  is  the  secondary  of 
L509  (L24).  Adjust  L508  (no 
coil  exists)  and  L509  (L24) 
for  a  maximum  indication 
on  the  VTVM.  The  indtca- 
tion  may  be  less  than  1  volt. 

2)  Connect  the  dc  input 
of  the  VTVM  to  TP501 
(TP7),  which  is  prn  4  of 
IC501  (collector  of  TR35). 
Adjust  L507  (L17)  to  obtain 
2.0  V  dc  on  the  VTVM,  Set 
the  BCD  switch  to  870. 

3)  Connect  the  rf  probe  of 
the  VTVM  to  Local  Out 
(TP8X  the  secondary  of  L506 
(L16).  AdiustL506(L16)fora 
maximum  indication  on  the 
VTVM. 

4)  Connect  the  frequency 
counter  to  Local  Out  (TPS). 
Adjust  CT503  (CT6)  to  ob^ 
tain  36,5000  MHz.  Set  the 
mode  switch  to  the  LSB  po- 
sition Adjust  CT502  (CT5} 
to  obtain  36.5025  MHz  Set 
the  mode  switch  to  the  USB 
position.  Adjust  CT504 
(CT4)  to  obtain  36.5075 
MHz, 

For  the  above  adjust- 
ments, the  clarifier  (voice 
lock)  position  will  affect  the 
frequency  reading.  Also, 
the  setting  of  CT502  (CT5), 
CT503  (CT6),  and  CT504 
(CT4)  will  affect  the  range  of 
the  clarifier.  You  will  need 
to  check  the  range  of  the 
clarifier  after  you  have  ad- 
justed CT502  (CT5)  and 
CT504  (CT4)  to  ensure  that 
you  can  vary  the  frequency 
more  than  5  kHz  and  that 
the  bands  overlap  when 
switching  between  USB  and 
LSB  If  the  clarifier  range  is 
incorrect,  readjust  CT502 
(CT5)  and  CT504(CT4)  until 
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it  is  correct  On  mine,  the  1 0 
o'clock    position    on    the 

clarifier  was  the  best  choice 
for  adjusting  CT502  (CT5) 
for  a  frequency  of  36.5025 
MHz  and  CT504  [CT4)  for  a 
frequency  of  36.5075  MHz. 
Decreasing  the  value  of 
R132  (R116)  slightly  will 
also  increase  the  range  of 
the  clarifier. 

All  of  the  following  ad- 
justments are  to  compo- 
nents mounted  on  the  main 
PC  board 

Alignment  of  the  Carrier 
Oscillator 

Remove  the  mike  from 
the  ng.  Set  the  BCD  switch 
to  870.  Set  the  mode  switch 
to  the  LSB  or  USB  position. 

1 )  Connect  the  rf  probe  of 
the  VTVM  to  TP2  (TP9),  Ad- 
just T8  (no  coil  exists)  for  a 
maximum  indication  of  the 
VTVM. 

2]  Connect  a  frequency 
counter  to  TP2  (TP9).  Adjust 
CT3  (CT2)  to  obtain  7.fl025 
MHz.  Set  mode  switch  to 


the    AM    position.    Adjust 
CT2  (CT3)  to  obtain  7.8000 

MHz  or  as  close  as  is  pos- 
sible to  7,8  MHz, 

Alignment  of  the  Receiver 

Remove  the  mike  from 
the  rig.  Set  the  BCD  switch 
to  370.  Set  the  mode  switch 
to  LSB.  Set  the  squelch  to 
minimum.  Set  the  rf  gain  to 
maximum. 

1 )  Connect  an  rf  source  to 
the  antenna  connector  and 
adjust  it  to  28.70  MHz.  Ad- 
just the  signal  level  to  give 
an  S-1  to  S-3  indication  on 
the  S-meter.  Adjust  the  clar- 
ifier for  a  1*kHz  beat  note. 

Adjust  T7  (L3),  T6  (14),  T5 
{L51  T4  {L8),  and  T3  (L7)  for  a 
maximum  indication  on  the 
5-meter.  Reduce  the  rf  sig- 
nal to  keep  the  indication 
below  S-5  on  the  S-meter. 

Alignment  of  the 
Transmitter 

Connect  the  mike  to  the 
rig.  Set  the  BCD  switch  to 
870  Set  the  mode  switch  to 


the  AM  position.  Connect 
the  rf  wattmeter  and  dum- 
my load  to  the  antenna  con* 
necton 

1)  Key  the  mike  and  ad- 
just T1 3  (L391  T10{L37I  LI  0 
[L32).  and  L7  (L30)  for  a  max- 
imum  indication  on  the 
wattmeter.  A  sharp  steady 
whistle  into  the  mike  when 
in  the  USB  or  LSB  position 
should  give  an  indication  of 
about  10  Watts  on  the  watt- 
meter. If  you  have  a  receiv- 
er that  will  receive  the  third 
harmonic  of  the  output 
signal,  you  can  adjust  L8 
(L27}  to  minimize  the  third 
harmonic. 

This  completes  the  align- 
ment. All  that  remains  is  to 
connect  an  antenna  to  the 
rig  and  get  an  on-the-air  re- 
port. 

Results 

I  have  operated  for  over 
a  year  mobile  with  a  102- 
inch  whip  and  have  had 
hundreds  of  QSOs.  I  have 
worked  all  states  and  many 


foreign  countries  in  a 
period  of  less  than  8 
months,  with  less  than  10 
Watts  I  always  receive 
good  reports  on  the  audio 
quality  of  the  rig,  and  I 
sometimes  get  signal 
reports  of  S''9  or  greater,  but 
this  is  rare. 

Operating  QRP  can  be 
frustrating  at  times,  but  the 
contacts  you  make  are 
more  enjoyable,  and 
operating  with  low  power  is 
more  of  a  challenge,  Corh 
verting  a  CB  rig  to  1 0  meters 
is  an  inexpensive  method  of 
getting  on  10  mobile.  With 
sunspots  at  their  peak,  you 
can  be  assured  of  many 
hours  of  enjoyable  QRP  op- 
eration CU  on  10.  ■ 
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BECKMAN 

3 y^ -DIGIT  MULTIMETER 

MODEL  TECH  310 

COMPLETE  MULTIMETER  CAPABILITY: 

DC  VOLTS:     100  uV  TO  1500  V 

AC  VOLTS;     100  uV  TO  1000  V  rms 

RESISTANCE:     0-1  OHMS  TO  20  MEGOHMS 

DC  CURRENT:     100  nA  TO  10  A 

AC  CURRENT:     100  nA  TO  10  A 

DIODE/SEMICONDUCTOR  TEST  FUNCTION. 

CONTINUITY  FUNCTION  -  INSTA-OHMS  [TM], 

COMPLETE  OVERVOLTAGE  PROTECTION. 

LOW-POWER  OHMS  IN  ALL  RESISTANCE 
RANGES. 

FULLY  EQUIPPED  WITH  THE  FOLLOWING: 
9-VOLT  BATTERY,  A  SPARE  FUSE,  SAFETY* 
DESIGNED  TEST  LEAD  SET,  OPERATOR'S 
MANUAL  AND  BECKMAN'S  FULL  ONE-YEAR 
WARRANTY. 

OPTIONAL  ACCESSORIES  AND  PRICES: 

TECH  310  DIGITAL  MULTIMETER  ,  . . ,  ,$140,00 


^   *    t    *    m 


■9mm 


DC  202  DELUXE  CASE  .,,,.,,.. 

VC-201  VINYL  CASE  

DL-241  DELUXE  TEST  LEAD  KIT 

TL-242  TEST  LEAD  SET  [  AS  SUPPLIED]  . 

LaRUE  ELECTRONICS  ^4i 
1112  GR ANDVIEW  STREET 
SCRANTON,  PENNSYLVANIA  18509 

PHONE  (71 7]343-2124 


.24.00 
10.00 
.10.00 
-  .6.00 
,35,00 
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Completely  Free 
Standing  Towers 


PAT.  NO. 


40'  MODEL 

Irom  2r  to  401 
List  $259.10 


Bf9a^(ov>r  Model 
40  (esctends  Itom 
23'  to  40^  with 
breakover  at 
grour^d  level) 

List  $440.62 


4,151,SM 


I 


55'  MOPEL 

Mod«l  5$  (extends 
from  2V  to  56^1 

List  $473.97 


.i 


flreafcotfir  Model 
S5_  (extends  from 
23'  to  55'  With 
breakover  at 
ground  level ^ 

List  $661-75 


All  attej  conttructed. 
Concrete     ileevt     ava1Tdbf€    for    All 


TELE-TOWR  MFG.  CO<,  INC 

P.Q,  Box  3412  •  Enid,  OK  73701 
405-233-4412 


For  your  TRSfiO 


CW/RTTY 


1       I 


'*"CJK)TfiONtCS 


FEATURES 


Auto  5  riRTTY  ACW 

'^■mnecii*  ru  1  HS  bC  User  Part 
A  Key    head  phone  lao: 
to  messagt*  ni^emor les  2f " 
1 "'  --  r       tin  PLLOi  e*tGrndi  i  u 

Mursii  iuU:3nal  10  If^ssurib-cofrects  mistakes 
^  iiTi[}[f:st  (dslest  way  ro  learn  rhe  coder 


umbering 

Inlt-fdClive  graphics  MjstrjiTi  Pix 
Autofransrrntler  conirol  PTl 
Requires  Level  II  Bi-  t6K  RAM 

Bvafd  M  SI 49 


M80  Sot f  //are  PC  Bvafd  M  S 1 49 

CMBO  As  ,4t30ve  in  Cabint?!  S2?3 
Tfi^BO  As  above  plus  demodulator  ^  AF3K  S499 
I  M600  Adds  advanced  RTTY  ro  M80    CM&o    Tiviao  S99 
PET.  APPLE.  SORCERER  versions  avaitatole 

Write  Of  call  tor  complete  catalog 


ICS 


•^44 


1125  N.  Golden  State  Blvd.  ( Suite  G 
Turtock,  CA95380{S) 


miElef  crwge 


(209)  667-2888  /  634-8888      calrfomki  residents  odd  6  %  tnx 
We  are  experiencing  tetephone  tlifficutties,  please  keep  trying. 


from  Barker  &  Williamson,  Inc 


Model  422-2  Two  Meter  TVI, 
Harmonic  Filter. 


A  quality  filter  in  a 
small  package. 

Power  capability  to  175 

watts  FM-AM— 350 
watts  PEP 

Size: 

3"Lx  1%"x  1%" 

$0239  Connectors 
Impedance  50/75  ohms 


►^11 


See  your  Dealer  or  Write: 

Barker  &  WMIiamson,  Inc. 
10  Canal  Street 
Bristol,  Pa.  19007 
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Resher  Corp 

offers  o 

selection 

of  compact, 

economical 

RTTY  equipment 

and  accessories 

unequalled  In  quality 

or  function  for  the  price.  Flesher  units 

are  designed 

with  minimum 

space  requirements 

in  mind,  too.  Call  or 

write  today  for  our 

free  1980  catalog 

of  affordable  l<its,  wired  units  and  accessories. 

llESHEa  CORP 

P.O.  Box  976  •  Topeka  Kansas  66601  •  913  •  234  •  0198 


■.^23 


Distributors  In  Conoda  and  Australia 


r 


All  Solid-state! 

BASE  STATION    8111 


160  THRU  2  METERS 
BO  WATTS-600  WATTS 


POA/ER 
LABS 


RF  POWER  LABS,  INC 


^^3    21820  87th  S.E.,  Maltby  Industrial  Village, 
Woodinville,  WA  98072,  (206)  481-8833 
Telex  No.  32-1042 


MFJ  SUPER 

CW/SSB 
HLTERS 


MFJ-721 


Mrj-721  SUPER  SELECTOR  CW/SSB  RLTER 

gives  60  Hz  BW,  steep  SSB  skirts,  noise  limiting, 

CW  Rller  gjves  80  Hz  flW.  No  nnging  8 
pofes  give  super  steep  skirts  (GO  d6  down  Qr>e 
octave  from  center  freq.  of  750  Hi\.  No  tunable 
filter  can  matcf*  perfonnance.  BW:  80,  ItO, 
150.  180  Hz.  Hetfuces  noise  up  to  IS  dB, 

SSi  FHttr  improves  readaliiltty.  Reduces 
splatter,  hlsSn  static,  noise,  hum.  IC  active  filter 
has  375  Hz  highpass  cutoff:  2.5.  3.0,  1.5  KHz 
(36  dB/octave)  lowpass  cutoffs. 

Worii  witli  any  rif.  AM.  SS8.  CW.  Plugs  Into 
phone  jack.  2  watts  for  speaker.  Inputs  for  2 
rigs.  Speaker  ami  phone  jacks.  Phones  disable 
speaker.  OFF  bypasses  fifter.  9-18  VDC.  300 
ma.  5x2tB  inches.  Optional  AC  aiiiaptef.  $7.95. 

Swttchable  nofse  Fimiter  for  impulse  noise; 
trough  clipper  removes  background  noise. 

Simulated  stereo  far  CW  lets  ears,  brain  re- 
ject ORM.  Yet,  hear  oft  frequency  calls. 

Tunable  RIter 

instantly  zero  in  SSB/CW 

signals  with  tunable  peak, 

notch,  lowpass  fiiter. 


MFJ-751 


liFJ-751.  Peak,  notch  or  lowpass  signal,  zero 
in  with  treq.  control,  adjust  bandwidth  tot  mm\ 
mum  QRM.  Double  tuned  for  extra  steep  skirts. 

Linear  frec|.  control  tunes  300  to  3000  Hz. 
Output  is  constant  as  bandwidth  Is  varied  flat 
to  40  Hz.  Tight  notch  to  70  db.  5x2x6  in. 

Hear  irff  freftnency  oais  with  simulated  stereo. 

Works  with  my  rig.  Plugs  in  ptior^  jack, 
2  watts  for  speaker.  110  VAC  or  9  13  VDC. 
300  ma.  One  year  unconditionat  guarantee. 

MFJ-721  has  4  CW  stages  for  super  steep 
skfrts.  Best  tor  CW.  MFJ-751  is  best  for  general 
use  when  versatility  is  more  Important. 

Order  fmm  MFJ  and  try  It.  if  not  delighted  re- 
turn within  30  days  for  refund  (fess  shipping). 
One  year  unconditional  guaiantee.  Order  today. 
CaU  loU'fTBe  800-647-1 800.  cfiarge  ViSA.  MC, 
Or  mall  check,  rnoney  Ofder.  Add  $3.00  stwpfKng. 


CALL  TOLL  FREE  .. .    800-647-1800 


Call  601-323  5869  for  technicaf  infomiatton, 
order/repair  status.  Also  tall  601 '323-5669  out 
side  continental  USA  and  in  Mississtppi. 

MFJ  ENTERPRISES,  MC. 

BOX  494,  MISSISSIPPI  STATE,  MS  39782 
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D,  F.  T.  Johnson  ZL2GA 

15  Field  Street 

Upper  Huftt  New  Zeahtid 


Build  the  ZL  Paddle 


brass  with  class 


After  gaining  my  New 
Zealand  Post  Office 
Grade  2  license,  I  decided 
to  set  myself  up  for  CW  as 
the  license  gave  me  160m, 
80m,  6m,  and  2m,  plus  sev- 
eral other  frequencies  and 
most  modes. 


I    had    recently   built  a 
keyer   and    looked    at   the 

possibility  of  building  a 
paddle  key  After  reading 
several  magazine  articles 
concerned  with  both  CW 
and  paddle  keys,  I  came  up 
with  this  design  which  is  a 


mixture   of    several    other 

designs. 

t  was  extremely  pleased 
With  the  prototype  and 
gave  it  to  my  father,  Fred 
ZL2AMI,  who  used  it  to 
make  CW  tapes  for  some 


beginners  who  are  now 
hams.  The  second  key 
built,  which  was  a  little 
more  advanced  than  the 
first,  1  gave  to  my  untie, 
HughZL2BHK  After  this.  1 
got  paddle  key-making 
down  to  a  fine  art. 


A 


-CEhmi  CONTACT 
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»tUP   TftPPIHO   SCftiW 


SMALI.  KAIt 
iSTO**S  llOveMtNtl 
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THtS  QM.*  DEPEK&S   OH 
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1  mo  SCFfEW  SliES   ARE   GiVEN 
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TO  HOLD   SPRIlie 
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ADJUSsTlUa   EtCNEW 
iSEE   TEKT> 
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rmoii  SOLDER  LUQ 
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Fig.  ].  A  simple  paddle  key. 
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Const  ruction  Details 

It  is  an  easy  key  to  build 
and  anyone  with  a  slight 
knowledge  of  metalwork 
should  be  able  to  produce 
a  key  to  be  proud  of. 

Perhaps  the  hardest  part 
of  the  construction  is  the 
drilling  of  the  vertical 
holes  through  the  ends  of 
the  arms.  To  do  this,  a  vise 
or  a  jig  must  be  used  to 
hold  the  arm  straight,  and 
the  drilf  bit  should  be  put 
m  a  drill  press  to  keep  the 
hole  vertical  Also,  with 
most  of  the  holes,  a  center- 
punch  hole  must  be 
punched  to  guide  the  drill 
Note  also  that  it  may  be 
necessary  to  put  hexagonal 
nuts  on  the  adjusting  Ls. 

The  method  of  wiring  is 
but  one  of  many  and  can 
easily  be  changed  to  suit 
your  own  desires.  The 
spring  used  came  out  of  a 
ballpoint  pen.  Note  also 
that  the  center  contact  has 
a  collar  around  it,  and  that 
the    contact's     head     is 


round. 

The  base  is  made  extra 
long  so  that  a  clamp  or 
other  fastener  can  be 
used  —  or  the  wires  gomg  to 
the  keyer  can  be  wound 
around  it.  If  the  key  were 
being  used  in  a  permanent 
situation,  then  the  extra 
length  of  base  could  be  cut 
off  and  the  key  screwed  or 
nailed  down. 

Finishing  Details 

When  finished,  it  is  a 
good  idea  to  take  the  key 
apart,  clean  all  the  brass 
with  either  steel  wool 
or  some  type  of  chemical 
clt?aner,  and  then  spray 
with  clear  lacquer  to  hold 
fast  the  shine.  The  base  can 
be  painted  or  varnished, 
depending  on  the  type  of 
material  used.  A  plastic 
frame  or  box  over  the  key 
will  protect  it  from  dust. 

So  have  fun,  and  you  can 
end  up  with  the  proper  end 
product  which  people  will 
admire  ■ 


rMEMORY  KEYER 
BREAKTHROUGH ! 


The  remarkable  AEA  Morsematic  memory  keyer 
has  33  fantastic  features  including  two  AEA  de- 
signed microcomputers,  up  to  2.000  character 
memory,  automatic  serial  number  and  four  dif- 
ferent modes. 

Get  the  Facts. 

Learn  ttie  other  30  features  simply  by  contacting 
Advanced  Electronic  Applications,  Inc..  RO,  Box 
2160,  Lynnwood.  WA  98036.  Call  206/775-7373. 


Brings  you  the 
Breakthrough!     ^t 


AVANTI  •  ASTRON  *  ALLIANCE  •  ATLAS  •  ALPHA  •  BIRD  •  CUSHCRAR  •  COLLINS  •  COE  •  DRAKE  •  DEN- 
TRON  •  HY-GAIN  •  HUSTLER  •  ICOM  •  KLM  •  KENWOOD  •  MOSLEY  •  MICRO-LOG  •  MOR  GAIN  •  MIRAGE  • 
MFJ  •  PALOMAR  ENG.  •  SWAN  •  TEN  TEC  •  TAYLOR  •  TBI  £X  •  TELE  TOW'R  •  UNIVERSAL  •  UNARCO- 
RQHN . . .  ALL  THESE  AND  MORE 


OM    ELECTRONICSJNC. 

I         2506  S.  BRENTWOOD  BOULEVARD 
ST.  LOUIS,  MISSOURI  63144        ^52 


'mwer  chwg* 


--^■l>u  1 14* 


VISA 


MO    RESIDENTS  CALL   COLLECT  314961-9990 
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James  i.  Coleman  KA6A 
PO  Box  72 
AtwQod  CA  9260! 


Repeater  Time-Out  Warning 

—  put  time  on  your  side  (relatively  speaking) 


In  the  November,  1978, 
issue  of  73,  there  was  an 
article  by  WB4CEO  de- 
scribing some  circuits  us- 
ing the  555  integrated  cir- 
cuit timer  chip.  After  read- 
ing his  article,  it  occurred 
to  me  that  this  IC  could  be 
utilized  for  a  useful  circuit 
for  amateurs  who  operate 


through  repeaters  on  2m 
FM.  Using  three  555  chips 
(or  one  555  and  one  556),  it 
is  possible  to  build  a  circuit 
that  would  warn  an  opera- 
tor when  the  time-out  cir- 
cuitry of  the  repeater  is 
about  to  drop  the  repeater 
carrier. 

This  article  will  describe 
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a  circuit  for  this  purpose, 
giving  details  of  its  opera- 
tion and  an  explanation  of 
how  each  555  chip  is  inter- 
faced with  the  others.  This 
time-out  warning  circuit 
has  an  adjustable  timing  in- 
terval so  that  it  can  be  used 
on  different  repeaters,  and 
is  operated  from  a  nine- 
volt  battery. 

The  time-out  warning 
circuit  consists  of  three 
parts,  each  using  one  555 
timer  chip.  The  first  timer 
chip  measures  a  specific 
time  interval  which  has 
been  adjusted  to  be  slight- 
ly less  than  the  timer  inter- 
vat  of  the  repeater.  At  the 
end  of  this  interval,  a  pulse 
is  generated  which  triggers 
a  second  timer  circuit.  The 
second  timer  supplies  pow- 
er to  an  audio  oscillator 
(the  third  555  chip)  for  a 
short,  fixed  duration,  the 
result  is  a  short  audio  tone 
at  the  end  of  a  time  inter- 
val specified  by  the  opera- 
tor. The  entire  circuit  re- 
quires only  a  handful  of 
parts,  and  can  be  assem- 
bled  for  under  five  dollars. 

The  actual  circuit  for  a 
30-second  to  3-minute  ad- 
justable timing  interval  is 
shown  in  Fig.  1.  This  ver- 
sion of  the  circuit  uses  one 
556  and  one  555,  but  the 
same  circuit  can  be  ob- 
tamed  by  using  three  555 
chips-  The  circuit  of  Fig.  1 


works  as  follows:  The  oper- 
ator presses  a  momentary- 
contact  SPST  switch 
(START)  connected  to  pin  6 
of  the  556  chip  {trigger). 
This  begins  the  timing  in- 
terval  of  the  monostable 
multivibrator  built  from 
the  left  side  of  the  556 
chip.  During  the  timing  in- 
terval,  the  normally  low 
output  of  the  multivibrator 
(pin  5)  is  high.  The  timing 
interval  is  determined  by 
the  RC  combination  of  the 
lOO-uF  capacitor  and  the 
180k  resistor  and  1  meg- 
ohm potentiometer.  For 
this  combination  of  values, 
the  interval  is  variable  be- 
tween  25  and  175  seconds. 
The  output  (pin  5)  of  this 
part  of  the  circuit  is  shown 
in  Fig.  2. 

The  right  side  of  the  556 
chip  is  also  in  a  mono- 
stable  multivibrator  con- 
figuration and  serves  as  the 
driver  for  the  audio  oscilla- 
tor The  output  of  this 
multivibrator  has  a  fixed- 
interval  duration  of  slightly 
greater  than  0.6  seconds. 
This  duration  is  deter- 
mined by  the  2-uF  capaci- 
tor and  the  220k  resistor. 
The  trigger  input  (pin  8)  for 
this  multivibrator  is  taken 
from  the  output  of  the  first 
multivibrator  through  a 
0.01-uF  capacitor  The  volt- 
age waveform  of  pin  8  is 
shown  also  in  Fig,  2.  The 
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0,01 -uF  capacitor  differen- 
tiates the  first  stage  output 
waveform  and  puts  the 
generated  pulses  across 
the  input  [trigger)  of  the 
second  multivibrator.  The 
positive  pulse  at  the  start 
of  the  interval  is  ignored  by 
the  second  stage,  while  the 
negative  pulse  at  the  end 
of  the  interval  triggers  the 
second  stage.  The  output 
of  the  second  multivibra- 
tor (pin  9)  is  normally  low, 
but  goes  high  for  a  dura- 
tion of  about  0-6  seconds- 
This  voltage  waveform  is 
also  shown  in  Fig.  2, 

The  third  stage  of  this 
circuit  is  simply  an  audio 
oscillator.  The  output  fre- 
quency is  about  900  Hz 
and  the  oscillator  is  pow- 
ered directly  from  the  out- 
put of  the  second  multi- 
vibrator 

To  use  the  circuit,  the 
operator  adjusts  the  inter- 
val to  be  5  or  10  seconds 
less  than  the  repeater  tinner 
and  presses  the  START  but- 


ton at  the  beginning  of 
each  transmission.  When 
the  tone  sounds^  he  has  just 

enough  time  to  pass  the 
conversation.  If  he  finishes 
sooner,  he  presses  the 
RESET  button  which  im- 
mediately returns  the  out- 
put of  the  first  multivibra- 
tor to  its  normal  low  value. 
Pin  10  of  the  556  is  the 
reset  pin  for  the  second 
multivibrator,  and  the 
short  circuit  between  pins 
4  and  10  allows  the  RESET 
button  to  return  both  timer 
outputs  to  their  original 
tow  value.  Without  the 
short  circuit  between  these 
pins,  the  tone  will  sound 
both  at  the  end  of  the  tim- 
ing interval  and  when  the 
RBSET  button  is  pressed. 

Appropriate  changes  in 
the  values  for  the  timing 
resistors  and  capacitors 
would  allow  this  circuit  to 
be  used  for  other  tmiing 
applications.  Some  exam- 
ples are:  as  an  oven  timer, 
as  a  10-minute  ID  remind- 
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Fig.  2. 


er.  or  even  as  a  delay  cir- 
cuit for  an  automobile 
windshield  wtper.  For  mo- 
bile operation,  the  START 
and  RESET  buttons  could 
be  wired  directly  into  the 
microphone  or  connected 
to  the  microphone  button 
so  as  to  START  when  the 
microphone  button  rs 
pressed  and  RESET  when 
the  button  is  released. 
Such  an  arrangement 
would  allow  for  complete- 


ly automatic  mobile  opera- 
tion. 

This  circuit  was  designed 
for  Walter  WD6EBW,  who 
is  blind  and  confined  fur 
the  most  part  to  a  wheel- 
chair. Amateur  radio,  and 
particularly  2m  FM,  is  his 
principal  pastime.  With  this 
circuit,  he  can  avoid 
being  "timed  out"  on  the 
repeaters  he  uses.  Other 
blind  amateurs  also  may 
find  this  circuit  useful. ■ 


HAM-KEY  "  RADIO  TELEGRAPH  SENDING  DEVICES 


Model  HK-3M 


19 


95 


Add  $2.00  Shipping 
&  Handling. 

♦  Navy  typ«  knob 

*  Smootti  action 


Deluxe  ^trsfght  key 

Anti-tip  bracket.  Can't  tip 

Heavy  base.  No  need  to  attach  to  de^ 

CC-3P  shieided  cable  &  plug  for  HK-3M  $2.49. 

Add  S  .50  Shipping  &  Handling. 
Model  AT-B  anti-tip  bracket  onlv,  to  convert  anv  HK-3  to  HK-3M. 

$2.99  Postpaid 


Mode)HK-4 


s 


44^^ 


Add  S2.00  Shipping 
&  Handling. 


*  Combination  HK-1  &  HK-3  on  same  base 

*  Straight  key  may  be  used  conventtonaUy  or  as  a  switch  to  trigger 
a  memory. 

CC-1/3P  Shielded  cable  with  plugs  for  HK-4  S5.99. 

Add  Si  .00  Shipping  8i  Handling 


Model  HK-1    $ 


29 


95 


Add  $2.00  Shipping 
Bi  Handling. 

Duaf  lever  squeeze  paddle 
For  use  with  alt  electronic  keyers 
Heavy  base  with  non-si ip  rubber  leet 
Peddles  reversible  for  wide  or  cIcms 
finger  pacing 

CC-1P  shielded  cable  a  plug  for  HK^1  S3J5 

Add  $   .75  Shfpping  &  Handling. 

Model  HK-2,  same  as  HK-I  but  less  base  for  incorporation  in  your 

own  keyer-  $19.9S 
Add  $1 ,00  Shipping  fit  Handling. 


Model  HK-5A  Electronic  Keyer 


69 


95 


*  Iambic  circuit  for  squeeze  keying 

*  Salf  completing  dots  &  daslies 
•Dot  8t  dash  memory 

*  Built  in  sidetone 


Add  $2.00  Shipping 
St  Handling, 


*  Uses  Curtis  8044  keyer  chip 

*  Grid  block  or  direct  keying 

*  Speed,  volume,  tone  Et  weight 
controls  on  front  panel 

*  Use  with  HK-1  or  HK-4 


Battery  opera  tad  with  provisions  for  externa  J  power 


ma^iCT  chaige 


Order  direct  or  from  your  favorite  ctoaler.        ^30 

The  HAM-K£TY  co. 

P.O.  Box  28271  St,  Louis,  MO  63132 

Phone  TOLL-FRE 1-800-325-3651 


¥iSA 


^  ^«9Cfef  Senrice^iee  page  195 
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/o^n  F.  Sehring  WB2EQG 
PO  Bi3x  306 
Oradell  NJ  07649 


CB  to  10 

part  XXVIII:  double  your  channels 

in  SSB  conversions 


In  the  course  of  convert- 
ing several  different 
types  of  SSB  CB  rigs  for 
IOmeter  amateur  use,  Tve 
come  up  with  a  simple,  no- 
cost  modification  which 
will  double  the  number  of 
channels  available  on  these 
rigs.  The  idea  seems  to  be 
applicable    to    almost    all 


I 


types  of  SSB  CB  transceiv- 
ers, whether  they  use  crys- 
tal-pi ex  or  synthesized  cir- 
cuits for  frequency  genera- 
tion. Instead  of  having  23 
(or  40)  channels  spread  at 
10-kHz  intervals,  you1l  wind 
up  with  46  (or  80)  chan- 
nels at  about  a  5-kHz  spac- 
ing. And,  if  you  modify  the 


diKHj 


SIDEBAND   FILTER 


carrieu 


Fig.  1 


delta-tune  circuit  found  on 
most  of  these  rigs  to  swing 
±2.5  kHz,  you'll  have  just 
about  continuous  coverage 
on  10  meters.  Sounds  too 
good  to  be  true?  Read  on! 

The  seed  of  the  idea 
comes  from  the  fact  that  a « 
10-meter  SSB  activity  is  on 
upper  sideband.  Therefore, 
the  lower  sideband  func- 
tion of  the  transceiver  will 
never  be  needed  and  can  be 
deactivated  at  no  loss.  Now 
the  upper  and  lower  side- 
band  signals  are  generated 
by  one  or  more  carrier  oscil- 
lators, sent  to  a  balanced 
modulator  (gets  rid  of  the 
carrier),  and  then  to  a  filter 
which  selects  the  desired 
sidebartd  and  rejects  the 
other,  unwanted,  sideband. 
Sideband  selection  is  ac- 
complished by  shifting  the 
carrier  oscillator  frequency 
in  such  a  way  as  to  place 
the  desired  sideband  inside 
of  the  filter's  bandpass  and 
the  unwanted  sideband  out- 
side of  the  bandpass.  See 
Fig.  1. 

Note  that  the  carrier  is 
shifted  by  about  3  kHz,  to 
put  the  desired  sideband  in- 
to the  filter's  passband.  This 
means  that  the  signal's  ac- 
tual frequency  will  be  shift- 
ed by  the  same  amount,  i.e., 
changing  sidebands  also 
would  move  you  by  3  kHz. 
To  keep  the  signal  on  the 


same  frequency  (channel) 
regardless  of  the  sideband 
selected,  these  rigs  all  shift 
another  oscillator  some- 
where in  the  frequency 
generation  chain  by  3  kHz, 
but  in  the  opposite  direc- 
tion. This  exactly  cancels 
out  the  frequency  shift 
caused  by  the  sideband 
change. 

Suppose  that  we  rewire 
the  sideband  selector 
switch  so  that  the  carrier 
oscillator  ran  in  upper  side- 
band mode  at  all  times  but 
left  the  other  frequency 
shifters  intact.  Then,  switch- 
ing from  USB  to  LSB  still 
would  give  us  a  USB  signaL 
but  shifted  in  frequency  by 
3  kHz,  providing  a  new  set 
of  23  (or  40)  channels  offset 
between  the  original  chan- 
nels. Further,  it  is  usually 
possible  to  readjust  the 
USB  frequency  shifter  up 
(or  down)  in  frequency  a 
kHz  or  so  and  the  LSB  fre- 
quency shifter  down  (or  up) 
a  kHz  alsOp  by  means  of  the 
built-in  trimmers.  This  re- 
sults in  about  5-kHz  spacing 
between  the  two  sets  of 
channels  with  practically 
gap-free  coverage. 

Then,  dig  into  the  delta- 
tune  circuit,  modify  it  for 
±2.5~kHz  swing,  and  rewire 
it  (if  necessary)  to  make  the 
delta-tune  function  on 
transmit  as  well  as  receive. 
ThatsalL  folks! ■ 
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ATTN:  MOBILE  HAMS 

VOLT-ICATOR® 

END  BATTERY  ANXIETY 

Plugs  into  your  cigarette  lighter 

to  test 

D  Battery  D  Voltage  Regulator 

D  Alternator 

MINI  DIAGNOSTIC  METER 

D  Shop  accuracy  in  precision 

instrument 
n  Easy  to  read  color  coded  dial 

Swivels  for  easy  viewing 
n  Rugged  case— guaranteed 

against  defects 
D  Designed  for  any  12  volt  negative 

ground  system 
n  Simple  instructions  fnciuded 


OVER  100,000  SOLD 


$16^95 

S2.Q0  Shipping  itnd  Handling 
1  ye«r  guiranlQ« 
CA  add  fi%  lux 

Never  again  get  stuck  with  a  dead 
battery.  Know  in  advance  if  your 
battery  is  weak*.,  if  your  alternator 
is  undercharging,,,  if  your  regulator 
is  overcharging.  Avoid  costly— and 
dangerous— breakdowns. 

J&J  Enterprises  wbhsy 

P.O*  Box  18» Grass  Valley,  CA  95945 


JULY  SUPER  SALE! 

^,.  DIGITREX 

"^  £LeCTIIONICS  COMPANr 

PA-1 9  Wideband  Preamplifier 

•  2  to  200  MHz  Bandwidtfi  (-3dB  PoititsJ 

•  19d&  Garni 

•  50  Ohmt  Input  &  Output  Impedancii 

•  Tinv  PC  Board  Sfz»  (7/g"  x  15/8'*} 

•  Absotutety  No  TynTng  Required 

•  Extremely  Stable 

•  Draws  only  20MA  (P"  1  2VDC 

•  Great  Wey  to  Increase  Sensitivity 

of  ReceTvers,  Counter,  etc, 

•  Fully  Assembled  and  Tested 

•  Instructions  Provided,  FuM  Warranty 


'      o«.v2for$12 


*  50  Shipfhn^/Hjmfiing 

PS-600  eOOMHzPrescaler 

•  Pravlde*  ^10  and  -rlOO  TTL  Level  Output 

•  75  MV  RMS  Input  Sensitivity 

•  Built  in  S  Volt  Regulator  AlJoAAfi  Us* 

at8-t2  VDC«>90-110MA. 

•  TTny  PC  Board  Slie  iWA'  x  1-3/8") 

•  Fully  Ais-amblvd  and  Tested 

»  Instructlortt  ^ovided,  full  Warranty 

"^^^  $23.95 

New  PS-1250 125GHz  Prescaler 

compl«t* 

pc  board 

cot)  ur<f«f«  Acc*ple<t 

4412  F*riil9« 

Royal  Oak,  MldiigaFi  48073 

Phooa  3ia-e51^247 


ppd 

S39,95 


NEW  MFJ-525 

RF  SPEECH  PROCESSOR 

True  RF  Speech  Processing.  Up  to  4  times  more  average 
SS6  power.  Powerful  natural  sounding  speech  punches  thru 
ORM.  Works  with  any  rig.  Plugs  between  mic  and  rig. 

pQwerfuf  nafiiraf  moundinQ  pro* 

cessBd  speech  punchBS  thru  ORM. 

Ptugs  t^iween  mic  and  rig* 


The  HFJ-5Z5  gives  you  up  to  tour  limes  (6db) 
more  average  SSB  power  on  alt  bands  with  Jrue 
BE  Speech  Processing.  Powerful  natural  sotrnding 
speech  punches  thry  QRM  and  UX  pile  ups, 

Gives  you  more  average  SSB  power  increase 
p€r  dollar  than  a  linear  or  beam  Combine  wi^h 
hnf^m  and  beam  tor  ulttmaie 

Ideal  \m  mobiJe  ami  QBP.  Vastly  improves 
phone  patcliing.  Etiminaies  ttat  topping,  splatter. 

C<impfele  SSB  transmflftfTtcetver  system:  Micro 
phone  audio  iS  converted  lo  SSB.  clipped,  (iliered 
and  converfecf  back  to  audio  for  rig's  mic  input 

Rugs  iKtween  mic,  rig.  No  interml  connections 

Two  color  VU  meter  aia^^^  in  setting  clipping  level. 

Clipping  level  control.  Oiitput  level  control. 

QN-OFF/BYPASS  ^witcti.  LED  indicates  power  on. 

4  pin  mic  jack.  Shielded  output  catife  has  push- 
to  talk  line,  Uncommitted  4  pm  mic  plug  suppiied. 


Input,  output  RF1  filtering,  fenite  beads,  carefui 
lavoui.  PC  ground  plane.  RFI  coating  on  side  panels. 

110  VAC  or  12  to  1  a  VDC.  6x2x6  irrches. 

Older  from  MFJ  and  try  il  -  no  obHgallon.  If 
not  delighted,  return  ii  within  30  days  tor  relund 
(less  shipping)   One  year  unconditionaLQuaraMM 

Mer  today,  Cali  toil  free  80Q  647  1800.  Charge 
VISA,  MC  Of  mail  ctveck.  money  order  for  $1 1 9,95 
plus  S3  00  shipping  lor  MFJ  525. 

DonM  wait  to  punch  thru  QI^M  with  powerlul 
natural  sounding  piocessed  speech,  order  today 


CALL  TOLL  FflEE  . . .   800-647-1800 


Call  601  323  5869  for  technical  tntofmalion.  or 
der/repair  status.  Also  call  601  323-S669  outsi4e 
contmental  USA  and  in  Mississippi.  *^^^ 

MFJ  ENTERPRISES,  INC 

BOX  494,  MtSSlSSIPn  STATE.  MS  39762 


Sipalcraften  hmn\& 
Tlip  Wost  Advanrpil 

Automatic  Computinjf 

Power  Meters 
In  Amateur  Radio! 


MODELS  31  and  32* 

Our  portable  Models  31  and  32  feature 
the  same  state-oMhe-art  technology 
that  is  incorporated  in  their  Big  Brother, 
the  Model  30.  Never  again  will  you  have 
to  bother  with  SWR  "calibrate"  controls 
and  switchesi  Signalcrafters'  custom 
integrated  circuit  makes  power  and 
SWR  measurementa^handsoff '  opera- 
tfon  by  automatically  computing  SWR, 
The  result  is  unparalleled  accuracy  and 
ease  of  operaUon. 

FEATURES: 

•  rOSTXJM  IC— Computes  SWR  from 
the  ievel  sensed  on  the  transmlsston 
line  independent  of  the  power  JeveL 
Ttiis  analog  computer  o iterates  over 
a  range  of  onty  one  watt  to  the  full 
scale  of  the  meter  with  unequaled 
accuracy. 

•  rit<;(;ki)  taut-band  mkters-^ 

Provide  accuracy  and  readability 
that  must  be  seen  to  be  appreciated. 

•  HEAVY  DUTY  CABIN KTS-Hand- 
some  heavy  duty  metal  cabinets 
complement  virtually  every  trans- 
ceiver on  the  market  today. 

•  TmC)   MODES— PEAK  OR  AVER 
AGE— The  amateur  may  choose  be- 
tw^n  either  peak  or  average  power 
readings. 

•  POHl^R  REQUIREMENTS"Due  to 

the  advanced  low  current  design 
battery  life  is  truly  outstanding,  mak- 
ing this  meter  a  natural  for  portable 
or  field  day  operation.  Uses  standard 
9  volt  battery  or  120V  AC  with  op- 
tional AC  adaptor 

•  An  K ACTIVE 

AFI ORDABLE  PRK  ING 

•Model  31A(0to200w) 
31 B  (0  to  20w) 

.only  $14S.OO 

fvlodel  32A  (0  to  200w.  0  to  2000w) 
328  (0  to  20w, 
0  to  200w) 

.,only$16d.OO 

SIGNALCRAFTERS,  INC/ 

!>460  BITENA  \1STA  DRIVE 

SHAWNEE  MISSION,  KANSAS  66205 

91S  262-6565;  TEIXX  42-4171 

AJl  SignalcranflF^  prndL^ts  are  deaignfld.  «ngin«efcd, 
ar>d  pf  odue*^  ►n  the  U.S  A  Pnces  meludfr  s^lpp^^g  to  atr 
U^  A  VISA  and  MA^ter  Charge  acceptiK}  Kansas  flesi- 
dienrs  pleaw  add  3".v  peF^;«nt 


*^66 


f^  Reader  S^rv^c?— see  page  f  &5 
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Ham  Economics:  Selling  Used  Gear 


be  wily 


Donald  Wiseman  K5CA 
1208  Ptantaiton  Dr. 
Dickinson  TX  77539 

SO  it's  springtime,  and 
you  are  chomping  at 
the  bit  for  that  new  chrome 
super-duper  Belchfire-8  rig 
pictured  so  beautifully  in 
the  color  ads.  You  look  at 
old  faithful  on  the  table  in 
front  of  you,  knowing  that 
buying  the  new  super- 
chrome  model  will  require 
relinquishing  old  faithful  in 
the  most  favorable  man- 
ner. (Basically,,  this  means 
that  you  will  want  to 
somehow  make  the  move 
with  the  smallest  possible 
outlay  of  your  cash!) 

Now,  there  are  two  ways 
of  managing  the  exchange. 
First  (and  requiring  the 
least  effort  for  the  owner), 
you  can  look  for  a  dealer 
who  will  trade.  Be  aware, 
however,  that  the  dealer  is 
in  business  to  make  money. 
He  doesn't  really  want 
your  old  rig,  and  he  has  to 
plan  for  contingencies  in 
the  cleaning,  repairing,  and 
marketing  of  the  used 
equipment  before  he  can 
realize  his  profit.  In  other 
words,  he  will  either  offer 
you  the  lowest  possible 
price  for  your  rig  or  else 
will  not  allow  you  a  dis- 
count on  the  new  item,  in 
order  to  make  the  deal  at- 
tractive to  him  — not  you! 


The  other  route  to  take  is 
that  of  selling  your  rig  and 
then  buying  the  new  one. 
This  takes  some  work,  but 
is  well  worth  the  trouble, 
Why?  Simply  because  you 
will  get  the  best  market 
price  for  your  equipment; 
then,  with  cash  in  hand, 
you  can  negotiate  for  the 
best  discount  prices  for  the 
new  gear— a  double  sav- 
ings to  you.  How  does  one 
go  about  creating  this  mag- 
ic? There  are  a  few  relative- 
ly simple  steps  to  take 
which  will  put  you  on  the 
right  track  Let's  look  at 
these  one  at  a  time- 
First,  what  price  to  set? 
Unfortunately,  with  ham 
gear  there  is  no  "Blue 
Book"  available,  such  as 
exists  for  used  autos.  You 
will  have  to  do  a  little  in- 
vestigating on  your  own. 
Check  the  ads  in  the 
magazines  for  similar 
equipment.  Visit  the  local 
stores.  Take  note  of  the 
prices  asked.  After  estab- 
lishing the  current  popular 
pricing,  adjust  it  upward  or 
downward  according  to 
the  actual  condition  of 
your  equipment  Take  into 
account  both  appearance 
and  function.  Based  on 
this,  set  three  prices  in  your 
mind: 

1 .  The  asking  price— this 
is  the  price  you  will  adver- 
tise; it's  what  you  think  the 
rig  should  bring  on  the 
market,  based  on  your  re- 


search. 

2.  The  negotiating 
price  — this  price  is  the  one 
you  will  work  to  in  negotia- 
tions with  potential  buyers. 

3.  The  lowest  price  — this 
is  absolutely  the  lowest 
price  you  will  accept. 
Never,  never,  never  go 
below  this  price  in  your 
negotiations. 

The  next  steps  to  take 
are  those  of  clean-up  and 
check-out.  This  takes  some 
elbow  grease,  but  is  well 
worth  the  effort.  Most  gear 
wilt  look  very  much  better 
after  a  simple  clean-up 
with  some  warm  water  and 
mild  detergent.  Simply 
clean  off  the  panel,  knobs, 
cabinet,  and  accessories. 
Shine  it  up  as  well  as  you 
can.  Now,  make  sure  the 
gear^  is  working—simple 
things  such  as  making  sure 
pilot  lights  are  all  on, 
switches  all  work,  etc, 
should  be  taken  care  of. 
Nothing  will  unselt  or  drop 
the  price  of  a  rig  faster  than 
poor  appearance  or  the  un- 
expected failure  of  some 
operating  feature. 

Now,  display  the  rig  for 
your  prospective  buyers. 
Here,  let's  assume  the  item 
is  a  major  piece  of  equip- 
ment. For  goodness  sake, 
clean  up  your  operating 
table  and  even  your  shack. 
Try  to  have  adequate  light- 
ing so  the  buyer  can  see 
what  he  is  shopping  for.  If 
you  have  another,  newer, 


similar  piece  of  equip- 
ment, hide  it!  Otherwise 
you  will  quickly  draw  in- 
terest to  it  and  not  to  your 
sale  item. 

Advertising  comes  next 
Fortunately,  most  hams 
have  many  possibilities 
here.  List  with  the  local 
ham  networks.  Many  have 
'"bulletin  boards"  and 
welcome  Hstings.  Write  a 
simple  ad  to  go  in  your 
local  club  paper.  Place  a 
card  on  the  club  bulletin 
board.  Many  suppliers 
have  bulletin  boards- 
place  an  ad  card  there.  If 
you  want  even  more 
coverage,  send  an  ad  to  the 
national  magazines.  When 
writing  the  ad,  describe  the 
features  of  the  equipment 
in  a  positive  way.  However, 
make  sure  the  ad  is  honest- 
ly stated.  Remember,  as 
you  choose  the  extent  of 
advertising,  that  dealing 
long  distance  puts  both 
parties  in  some  jeopardy. 
Where  it's  reasonable,  the 
local  market  seems  to  be  a 
more  comfortable  place  to 
do  business. 

Let's  assume  you  have 
followed  the  previous 
steps  and  have  had  a  pro- 
spective buyer  calL  Re- 
member, you  know  your 
piece  of  equipment  better 
than  anyone  else  in  the 
world  and  are  in  a  strong 
bargaining  position.  You 
have  a  good  piece  of 
equipment  for  which  you 
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want  a  fair  price.  Remem- 
ber also,  at  this  point,  youf 
three  prices.  These  are  the 
cornerstone  of  your  negoti- 
ation. Never  reduce  your 
stated  price  unless  there  is 
a  firm  counter  offer.  Many 
times  the  other  party  will 
say  something  such  as: 
"What  is  your  lowest 
price?"  or  "Can't  you  drop 
the  price  a  bit?"  without 
making  an  offer  himself. 
Should  you  lower  the  price 
on    this    basis,    you    have 


simply  reduced  your  ask- 
ing price  before  starting  to 
negotiate.  If  your  prospect 
is  serious  and  makes  an  of- 
fer, the  negotiation  range  is 
established,  and  then  you 
may  haggle  a  bit  before 
reaching  agreement. 
Again,  keep  in  mind  your 
prices;  be  careful  not  to 
fall  back  too  far. 

Assuming  you  reach 
agreement,  there  is  one 
more  piece  of  advice.  Be 
careful    about    payment. 


Cash  is  preferred;  a 
cashier's  check  and  cer- 
tified check  are  accept- 
able, A  personal  check  is  a 
dangerous  thing;  be  very 
cautious  if  you  are  offered 
payment  by  this  method. 
Unless  you  are  personally 
familiar  with,  and  com- 
pletely trust,  the  individual 
who  offers  payment  in  this 
manner,  don't  accept  a  per- 
sonal check. 

Well,    you've    done    it. 
You've    cleaned    up,    mar- 


keted, and  sold  old  faith- 
ful. You've  got  a  handful  of 
bills  in  your  hand  and  are 
ready  to  invade  the  local 
emporium  to  pick  up  your 
new  super-duper  Belch- 
fire-8  rig.  Just  keep  in  mind 
what  we  have  gone  over, 
because  now  you  are  on 
the  opposite  side  of  the  ta- 
ble. Use  youf  knowledge  to 
find  what  you  want  at  the 
best  price  for  you.  By  working 
both  ends  of  the  game,  you 
are  a  two-time  winner!  ■ 


Many  Longer ich  W4ANL 
Rte.  h  CV9 
Fredeacksburg  JX  78624 


A  Final  Solution 

make  life  easy  for  your  filaments 


Having   just  purchased 
a  new  3-500Z  for  my 

home-brew  linear,  I  re- 
solved that  the  empty  feel- 
ing in  my  pocketbook  war- 
ranted a  bit  of  conservation 
on  my  part.  When  you  turn 
on  the  filament  switch  on 
your  linear,  nasty  things 
happen,  like  14.1  Amperes 
flowing  through  a  cold  fila- 


FIL 
Oif-OFF 


DIUMER 


v^ ■ 


TO  nOvAC   CONTROL 


ment  That's  quite  a  jolt  in 
anybody's  language.  Most 
linears  have  a  separate  fila- 
ment transformer,  and 
therein  lies  a  simple  solu- 
tion for  the  calm,  cool,  and 
conservative  treatment  for 
your  3-500Z  (or  a  pair  of 
them). 

Our  local  hardware  store 
had    a    sale   on   WO- Watt, 


TO    3-5001 
FILAMENTS 


Fig.  t. 


110-volt  ac  light  dimmers 
Inserting  this  dimmer  in 
series  with  the  primary  of 
the  filament  transformer 
will  provide  a  variable  tran- 
sition from  a  cold  filament 
to  rated  operating  tempera- 
ture. You  can  control  the 
warm*up  period  to  suit  your 
operating  habits.  This  par- 
ticular dimmer  has  a  push- 
pull  on-off  switch  which  is 
coupled  to  the  pot  control- 
ling the  SCR.  Bypassing  this 
switch  is  no  problem  and 
allows  you  to  use  the  ex- 
isting filament  on-off 
switch  on  your  linear.  The 
dimmer  is  marked  "RFl 
filtered/'  but  at  low  settings 
(about  1  to  2  volts),  1  was 


able  to  detect  a  very  low 
level  of  hash  at  14  MHz. 
When  the  tube  was  brought 
up  to  operating  temper- 
ature, no  trace  of  hash  was 
heard. 

Mount  the  dimmer  wher- 
ever convenient.  I  had  to 
mount  mine  on  the  outside 
of  the  linear  cabinet 
because  1  did  not  have 
room  inside.  If  you  should 
install  it  inside,  the  usual 
precautions  for  adequate 
RFl  shielding  should  be 
observed.  Fig.  1  is  a  sche- 
matic of  my  installation. 
Credit  must  be  given  to 
W4YFS  for  suggesting  this 
idea.H 
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Waym  W.  Cooper  AC4R 
9S02  NW  2nd  Place 

Miami  Shores  FL  13 1 50 


Triton  IV  Quick  Trick 
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With  the  rf  pollution 
being  what  it  is  in 
this  metropolitan  area,  my 
Ten-Tec  Triton  IV  (Model 
540/544)  did  not  do  very 
well  with  regard  to  front- 
end  selectivity  I  did  not  try 
to  analyze  all  of  the  beats, 
buzzes,  and  assorted  crud 
coming  in  on  the  various 
bands,  but  all  of  ttie  broad- 
cast, TV,  FM,  paging,  micro- 


wave, and  VHF  communi- 
cation stations  in  the  area 
certainly  were  suspected 

An  external  low-pass 
filter  (below  30  MHz)  wilt 
do  a  pretty  good  |ob  of 
cleaning  up  the  bands,  but 
why  have  this  add-on  equip- 
ment when  a  good  set  of 
low-pass  filters  is  built  in  for 
the  transmitter  section? 
These  filters  also  cut  off 
just  above  each  band,  so 
why  leave  the  receiver  open 
to  possible  HF  interference 
below  30  MHz  as  would  be 
the  case  when  using  the 
single  external  filter? 

My  modification  is  rather 
simple.  Move  the  receiver 
pick-up  point  from  the  out- 
put of  the  transmitter  sec- 
tion low-pass  filter  to  the  in- 
put of  it  This  change  is 
shown  in  the  diagram.  The 
bands  are  now  clean  of 
spurious  crud  and  the  ex- 
cellent sensitivity  is  not 
affected  by  receiving 
through  the  filter  on  any 
band.H 


Organize  paur  shack  ivith  u 

CLUTTERFREE  MODULAR 
CONSOLE  $179.95 

•  Large.  42"  H  x  57"  W  x  29''0 

•  Strong  groove-consiruaion 

•  Mar-resistant  wood  grain  finish 

•  Options,  drawers  &  face  plate 

•  For  ham  or  home  computer 

•  Visa  and  Master  Charge 

CLUTTERFREE 

MODULAR 
CONSOLES 

P.O.  Box  5103  Tacoma.  WA  98405 
(206)  572-BS70  9  a,m.— 5  p-m. 
(206)  759-161J  Evenings 


DIRL 

Rdaptar 


Kit  $49.95 
Assembled  $64.95 


Turns  snytrequefKy  counter  ffito  an  absoFute4y  accurate  cJ»gital 
disptayf  inexpenstve!  With  continual  display  of  both  transmit  f 
AND  RECEIVE  MODE  fr^uencies — as  fa^  as^ou  hwn  you^ 
trarkscetver  diai. 

Opefaiiofi  requires  otify  a  connectirkg  caWe  to  transce^vef  Variable  Fneqaancy  Output  pfug,  Translaies  V¥0  outpul  to  2 
rhai  2,500  ntiz.  No  intemd  tonneciiOftsor  modification  necessary.  Ikistrated  mai^af  vrckM^ed.    Ws"  it  3r  1 2"  deep 

Power  options:  (AH  5  voltsof  1 2V  1 2  fna  or  ^e5s;  Z  in-hi  grBdrerlhan  1 0k ;  Zouf-to-lessthan  SOortns.  {B|  The  DO  Adaptor 
has  M  cwn  DC  ractificaiiDri  and  filtering  sysiieni,  corireci  any  6-3  V  c^ntenap  iransformer,       n'l  r I  nn  f\  n 

Specify  yotr  rig:  He^Htil  HW  iCXHOi-iCW.  ^series  15  me.  t&nwood  TS-520.       IndLIStfi&S 
90a  J^m  R-599.  Yaesu  FT|01    (El(E)  sehes.  FT-3£W,  400.  Sen&R.  FTDX-560:      "  ■  *^  "  *»  ■•■  *^^ 

Drake TR4 (c), Twins; Halltcr^ter FRM-SOO, Mark lll:Tempo One; Galaxy V. GT5S0.      p.Q  Bosc 7492     ^ *** 

Update  your  rig  to  convenience    ^t^S^^^im? 
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IRON  POWDERand  FERRITE  PRODUCTS 


AIVIID0N^ 


F^aa* 


Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free*Tech-Data'  Flyer 


Toroidal  Cores.  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baluns,  Etc. 

12033  OTSEGO  STREET,  NORTH  HOUYWOOIJ,  CAUFORNIA  91607 
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1  2  watts  QRP 
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•ENTnAL  NEW  YORK'S  FASTEST  GROWING  HAM  DEALER 


I  go  a  long  way! 
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Featuring  Yaesu,  Jcom.  Drake,  Ten-Tec.  Swan.  Denlmn,  Midland.  KDK,  MFJ,  Microwave 
Module,  Tempo.  Astron,  KLM.  Hy-Gain.  Mosley.  Larsen.  Cushcraft,  Hustler.  Mini  Products 
Bird,  OSl,  Mirage.  Vibroplex,  Bericher.  Info-Tech,  Universal  Towers.  CaHDooK.  ARRL,  Astatic. 
Snure,  We  service  every thmg  we  self  Write  or  call  for  quote.  Vou  Won't  be  Oi&aiHMiintedi. 

We  axe  ju St  a  fe\^  minutes  off  the  N  YS  Thruway  (r-90)  Exit  32 
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nRockhound® 

Two  full  watts  cw  out- 
put! Choose  40  or  80 
meter  modets.  Weighs 
less  than  6  ounces. 
Crvstal  control.  12-15 
VDC.S25,95 


ONEIDA  COUNTY  AIRPORT  TtRMINAL  BUILDIN0 
ORtSKANY,  NEW  YORK  t3424 


!lfl'3t?  ORtSKANY,  NEW  YORK  t3424  ^J!S?*^ 

Call  Toll  Free  1-8013-448-7014        New  York  State  Resideins  Call:  315'S37-?6?2  or  315*337-0203 
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iMicrocraft's  New  Morse-A-Word ! 
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Eight  Character  iTiovln9  display. 

Built-in  code  practice  osctliator. 

Excellent  for  leafning  MafM  CodA. 

Com  plow  —  no  CRT  or  «k  pensive 
dKtras  ne«d9d. 

audio  CW  slgn*H  from  your 
receiver's  speaker  ar>d  dlspliiys  tetters, 
numbers,  pufictuatlon  and  spectat  Morse 
characters  as  the  code  is  received. 
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;T*rt«!^ 


MOR5E'A-WORO  Kit  witTi  4  Character  readout .  . ...» 

MORSE*A*WORO  Kit  with  »  character  readout ^ . 

MORSE-A-WORO  wired  &  tested  with  8  character  readout  , 


MAWK-4    $149.95 
MAWK  a    Slfig.95 

MAWF         $249.95 
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Covers  the  Novice  por- 
tions and  more  on  40 
and  80  meters  for  CV/ 
receiving.  Only  3"  by  5" 
by  7    and  24  ouncesf 

S89.95 


Send  Check  or  money  order.  Use  your  VISA  or  Master  Charge.  Add  $3* SO  shipping 
and  handltng  for  continental  U.S.   Wisconsin  residents  add  4%  State  Sales  Tax. 


TfUctocn^j^ 


Cor  p  or  II  t  i  O  fl  Telephone:  t4l4J  241-8144 

f>.    O.    Box    513G.       Thtensviiie,    Wisconsin    53092 
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D  Freedom® 

Free  yourself  from  crys- 
tals with  this  VFO  for  40. 
80  and  15  meters.  Great 
for  many  old  transmit- 
ters! $64.95 


Please  add  $3  per  order,  or  S3  far  combina- 
ticins,  for  shipping  i  handling. 


;^Kantronics 

(915)842-7745 

1202  E.  23rd  street 
Lawrence,  Kansas  660M 


ASCII  MORSE  RTTY 


MONITOR  '149. 


(13"  B5W) 
fOpttonaO 


COMPUTER 


SKT-100 
COMPLETE 
KEYBOARD 
TERMINAL 

*375.  KM    I 

(!_•••  Monitor) 


Features 

•  ASCII  &  BAUDOT 

•  Auto  Sync.  1-150  WPM  CW 

•  Narrow  &  Wide  Shift  TU 

•  Microcomputer  Interface 

TRANSCEIVER 


SERIAL 


LOOP  Of  RS232 


AFSK/KEY 
(SEND) 


ALSO  AVAILABLE: 

SCT-100  STAND  ALONE  VIDEO  BOARD 

Assembled  &  Tested  *215, 

Full  Kit  »175.  Partial  Kit  *115. 

ABM~2£)0  ASCII  BAUDOT  MORSE  CONVERTER    'IBS. 


AUDIO 
(COPY) 


»XIT€X  COKP 

9861  Chartwell  Drive 
Dallas,  Texas  75243     (214)349-2490 


MC/VISA         ORDER  BY  PHONE 
Pricin  ujbjiffel  lo  dung*  wilhoul  ndlluc*. 


Key  Oplien*! 

UDT  170  UNIVERSAL  DATA  TRANSCEIVER 

Converts  any  ASCII  or  Baudot  TTY^  or  Video  Terminal 
into  a  multiple  band  rate  data  transceiver  forRTTY  and 
Morse  operatron.  (Boards  sold  separately)  ^^  ■**' 

INTRODUCTORY  PRICE      $479 


Ip^'/feadef  Service — see  page  '95 
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David  R  DeSpain  W9NMX 
716  Union 
Alton  ti  62002 


The  NMX  Relay  Deceiver 

-pull  in  those  24-V  relays  with  a  mere  12  V 


Here's  a  way  to  make 
use  of  those  24-V  dc 
relays  that  you  find  at 
hamfests  and  in  surplus 
stores  Often  you' II  see 
high-quality  rf  relays  or 
transfer  switches  at  very 
reasonable  prices.  The 
problenn  is  having  to  build  a 
separate  power  supply  to 
actuate  them. 

There  is  a  way  to  operate 
them  from  12-V  dc:  It  uses 
the  idea  that  a  relay  takes 
less  voltage  to  hold  up  than 
it  does  to  pull  in.  Also,  the 


[zvoe 


t 


SI 


Rl 


scheme  saves  current  by 
not  wasting  unnecessary 
power  when  the  relay  is 
pulled  up. 

Looking  at  Fig.  1,  SI  ap- 
plies 12-V  dc  to  the  relay 
when  it  is  closed,  through 
S2C,  which  goes  to  ground, 
This  probably  will  pull  the 
relay  up,  although  slug- 
gishly. While  we  are  looking 
at  the  circuit,  notice  that 
capacitor  C  is  charging  to 
+  12-Vd€  through  RrS2 A, 
and  S2B.  If  we  operate  S2  at 
the  same  time  that  we  close 


COIL ; 
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Fig.  1. 


Coll 

Coll 

Resistance 

Current 

R1 

R2  and  R3 

C 

24  Ohms 

rOA 

120  Ohms 

220  Ohms 

4000  uF 

600  Ohms 

40  mA 

3k  Ohms 

5.6k  Ohms 

200  uF 

SI,  look  what  happens:  S2A 
disconnects  the  H-  end  of  C 
from  the  power  supply  and 
grounds  it  S2B  and  S2C 
unground  the  negative  end 
of  C  and  the  coil,  respec- 
tively, and  connect  them 
together.  The  coil  now  has 
+  12-V  dc  on  its  top  end 
and  —  12-V  dc  on  the  lower 
end.  Now,  the  --12-V  dc  is 
not  the  negative  end  of  the 
positive  supply,  but  is  an- 
other voltage  in  series,  add- 
ing to  the  power  supply 
voltage  to  give  24-V  dc  — at 
least  until  the  capacitor  dis- 
charges. See  Fig,  2, 

Now  we  have  a  problem 
when  the  capacitor  dis^ 
charges  to  zero  and  tries  to 
charge  in  the  other  direc* 
tion,  and  the  voltage  across 
the  coil  goes  to  zero  be- 
cause  the  capacitor   is  in 
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Table  1 


Fig.  2. 


series  with  it.  This  method  is 
impractical,  but  it  should  il* 
lustrate  the  principle  of  the 
circuit  that  we'll  look  at 
next 

In  Fig.  3,  we  have  re- 
placed some  of  the  switch- 
es with  a  diode,  C  charges 
from  the  supply  as  before. 
Simultaneously,  SI  and  S2 
are  closed.  SI  applies 
+  12-V  dc  to  the  top  end  of 
the  coil,  S2  grounds  the  + 
end  of  C,  and  the  negative 
end  of  C  applies  —  12-V  dc 
to  the  lower  end  of  the  coiL 
D1  is  reverse-biased  by  the 
negative  voltage  from  C. 
Now,  instead  of  C  charging 
in  the  opposite  direction 
after  it  discharges  to  zero, 
D1  conducts  and  holds  the 
coil  in  with  +12-V  dc  from 
the  power  supply  When  SI 
and  52  open,  the  cycle 
repeats.  The  method  is  not 
without  its  faults.  R1  must 
be  made  smaller  and  small- 
er to  speed  up  the  recharg- 
ing of  C,  which  limits  the 
speed  of  operation.  If  you 
try  to  operate  it  too  quickly, 
it  won't  get  the  full  kick, 
since  C  won't  have  time  to 
charge  fully. 
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Now  we  have  a  function- 
ing circuit  Not  the  niost 
practical  —  so  look  at  Fig.  4. 
This  is  the  same  as  Fig,  3  ex- 
cept that  S2  is  replaced  by 
Q1  and  R2.  Now  when  SI 
closes.  R2  causes  base  cur- 
rent to  flow  in  Q1  and  turns 
it  on,  grounding  the  +  end 
of  C 

There  is  only  one  more 
improvement  to  be  made. 
The  circuit  of  Fig.  4  requires 
a  floating  contact  for  SI .  A 
PNP  power  transistor  can 
replace  SI  as  in  Fig.  5.  R3 
and  S3  control  the  base  cur- 
rent in  Q2,  turning  it  on  and 
operating  the  relay  when  S3 
is  closed.  Another  possibiti* 
ty  would  be  to  use  an  NPN 
power  transistor  with  an  op- 
tocoupler  at  Q2. 

D1  can  he  a  1N4002  or 
almost  any  silicon  rectifier, 
Q1  can  be  a  2N3055  or 
TIP-41,  or  almost  any  NPN 
silicon  power  transistor 
capable    of    handling    the 
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Fig,  3. 


current  of  the  relay  coiL 
Q2  could  be  a  TIP^2. 

This  circuit  will  operate 
a  relay,  of  course,  but  it 
will  not  power  anything 
which  requires  24-V  dc 
continuousiy,  like  an 
ART*13.  One  possible  use 
for  the  circuit  would  be 
flashing  a  12-V  dc  bulb. 
The  extra  voltage  warms 
the  filament  up  quickly 
and  gives  a  bright  flash. 

The  typical  values  In 
Table  1  were  arrived  at  by 
figuring    on    a   0.1 -second 


Fig.  4. 

time  constant  for  the  boost 
to  pull  the  relay  up,  and  a 
0.5-second  time  constant 
for  C  to  recharge.  To  give  a 
longer  boost,  increase  the 
size  of  C.  To  speed  the 
recharging,  decrease  the 
size  of  R1 ,  but  if  you  make 
Rl  too  small,  the  current 
will  blow  Q1  when  it  con- 
ducts. Note  that  some  cur* 
rent  is  wasted  through  Rl 
when  Q1  conducts,  so  you 
may  not  want  to  use  this 
where  current  drain  is 
critical,    as    in    portable 
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Fig.  5. 
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Fig.  6,  Too  much  current 
through  Rl  when  Q1  is  con- 
ductir)g  wili  blow  Q1. 

operation.  See  Fig,  6  for 
more  on  this.  ■ 
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AMCODER 


IT  S  EVEN  BETTEnil! 

•  Stitr  only  40^  vvide  Single  signal  -  no  ORM/ORN 
receptton  ]mmut>e  to  impiili«  |ignilion)  noii«. 

•  SUW  lape  Quality  audio  wilh  TTL  compalabl*  signal 
for  compulm  inlertic*  appNctlions  Ho  noise 
ftpp^ars  in  Ihe  AM  CODER  oulput 

■  NOT  A  FILTER'?  Its  CW  regenftranon 

•  NOW  -  dig  into  rti«  nqis«  fof  1  he  waak  on  as  wilhoui 
front  9fiid  ovarFoad  With  our  new  AGC  module  No 
Hocking  on  no^se 

•  NO  mods  to  your  gear  Jusi  plug  tnio  pfione  leck 
Speaker  or  phone  outpuU  with  bypass  swlichmg 
whkBfi  not  in  use  No  axternal  power  required 

+  2SDd  dynafnic  r»ngtt(&lo6S  unit  fftde  margin)  wilh 
AGC  module  when  properly  adjiuttled 
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•  SttU  roduc«0  operaior  fangue  vafEat»ie  frequency 
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head  phones 
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(Cat>in«l  tndud#d) 
AGC  Module  (only  FWT)for 
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new  AMCODf  RS 
New  AMCOD€R  Factory  wired  A  teeled 
With  AGC  Module  In  it  ailed 
ForeHjn  -  Add  £30^00  -  all  In  US.  FundL 
S^ip  your  Old  AMCODEA  to  AMC  lor  updating  «nd 
insuum^on  of   AGC  module  -   we  pay   lor  reiufn 

slHpf>in$| 

VtSA  A  M4$terctiarg«  Accepted 
Maryland  res^denii  -  add  5%  Sales  Tax 
Write  lor  brochure  or  check  reader  into  cdrd 
AMC  ENGINEiniNG 

PO  Bom  42T  ^6 

jMtup.  Md.  aOTM 
Phant:  3D1>T1«-T74t 


2i.ft5 


RF  HVICES 

aN5913\.?W^7£MHz*»,7<J  2N60a0  4W  1  ?i  MHl  5  40 

2N3fte6tW4nOMHz           1  2i  2IJ6081  15W  175  MHJ  ft  15 

2N5M9  3W  1 75  MHJ          *  75   2N60a2  ?5W  1  75  MHi  1 0  &5 

2N5590  10W175MHI        7*0   ?N60e3  30W  1  ?5  MHj  T1.75 

2m5&9r  ?5W175MHz       IQ  95   gW€0B4  40W  1  75  MHz  13,30 


OVEItVOLTAOe  PROTECTION  OV-12  ^rovldM  pro- 
tection from  runaway  Power  Supply  Voltaae.  Triggers 
^}W  25  Amp  rstedi  1  piece  moulded  unit  for  12  Vott  DC 
fi>s«d  Power  Supply  U.f  i  DV  5  for  S  Vott  PS  triggers  at 

7V  it.ti 

ACCUKEYER  KIT.  Sinnilar  to  Handbook  vertlon.  in^ 
eludes  PC  Board.  IC'»,  Soclieti  &  ell  parts,  includet 
s  iderone  on  ooa  rd .  iambic  opera  t  ion  do  \  desh  me  mory . 

OntyS2t.9S 
NEW  MEMORV  KIT.  10S6  fait  memory  expandable  to 
4224  bits.  1  7103  supplied.  Additional  chips  %\.15  *»cK 
Led  indicator.  Adaptable  toottier  keyers.  Uses  SVDC. 
OwJy  t21.ft6 

Deal  0iM  tZ  tr  ?l  HDUfI  CLfICK  KIT  NOW  WITH  A  Nt«  WAl  NUT 
WOOD  GAAiN  CABit^EI  Mooei  ALD  5  W  Six  Bt^  0  b  Di&fHi^s  Oaly 
S53L9£l?  or  24  Hour  Owritior*  - 
L>d>  Cioct  coriroiied  separaie^v  j*'- 
FfKze  Featuf*  tor  Time  Set  —  Easy 
^sembty  lot  cisck  tnC  Ci^^n^l 

5  X  7  3  dot  matnx  display 

Hand  ie  Te  i  k  ie  coilaps  lb  le  whip  e  nl 


ALAAi  CLO^  KIT  Su  D  5  LEH  DupUy  ftftldcvis  Eiipied  Time  m 
diCJHK   12  Hour  Formzt  witn  24  rtDur  M*(m  Snoon  luturc  A**  PW 
mdca&r  Paiw Stipp*^  i»*er  l«lut« tiKhcjlw               0al|tirf5 
l2or  ?4HoiitaoeliKi1  fl5D«^ptoyLEDs                             l»^« 
WDCtf  Gcair  CjOi^ief **'** 

TUKAILE  AMATEUR  fV  CON  VEIN  TEH  Hicevrt  Ful  Scan  ATV  in  the 
420  UHf  eaniJ  w(tn  an^  TV  S«1  Low  rxKtt  h<On  W  Amplifier  Sligi 
mtn  VafKtiif  lufiee  input  «id  oulput  Bu«n  m  t  tb  VAC  Supplf  Two 
rone  Wai«K  (  Beqe  Cibmm  marawifiQ  i  ?/!'  tt  mm*"  k  4^ 
ifW"  f*£iyyW>rid&r«Hd  2¥ey&Ljramy  QnlylSffS 

I  in 


Luncti  Counter  Kit  (ix»rds  &  Front  panel  or^ly} 
1  ICfO  Pr  esce  i  tf       $\  f  .f  S      i  MH  i  c  ryii  a  I 
F*Cf2S/WultiOl«it      tli.H       1&«I*F  trimmer 
F?36l  Drivers  (2)     lis.ts      7CMidtS{>ia¥S^  eech 
Resistor  Kit  t  KM      C4««Cit0f  Kit 


Add  e%  tor  Shipping    Mio.  Ortfir  tlQ.OO.  Out  of  USA 
send  Certified  Checfcor  Money  Order  trvciudc  Postage, 


£fft9  AHMwrn  Avenue,  Baldwin.  Pi¥  11510 
(516!  378-4555 

1^300       Ssf*dtsTiiMMMUMfntifiofou*cMaio§ 


iC%V^  OC*^  CB  standard 

CjVWV^  *  Scanners 

^^  ^^  •  Amateur  Bands 
\0      '  General  Communication 
jT^^-  industry 
yv^*  Marine  VHF 

^  •  Micro  processor  crystals 

Sena  w  forouriatest  cata/og.  wht& or 

phone  for  more  details^ 


2400  crystar  Drive 

Ft  Mvers.  Florlcla  33907 

all  phones  (813J  936  2397 


§f^ Readef  Servic^^see  f>9ge  J 95 
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John  P.  Skubick  KSJS 
1040  Meadowtrook 
Werrm  OH  44484 


Who  Needs  SSB? 

using  your  FT-101  on  10m  AM 


Low- power  "channel* 
ized''  10  meter  activity 
is  certainly  on  the  increase. 
Most  of  it  consists  of 
recrystalled  (recycled?)  CB 
rigs  operating  between 
28.8  to  29  4  MHz.  So  far, 
the  majority  of  these  sta- 
tions are  using  the  AM 
mode. 

FT-101  owners  may  want 
to  try  a  little  of  this,  too,  as 
an  interesting  diversion. 
Turn  the  MODE  switch  to 
AM,  and  adjust  the  CAR- 
RIER control  for  150  mA 
plate  current.  Also,  adjust 
the  MIC  GAIN  to  the  level 


where  your  voice  barely 
kicks  the  plate  current  up- 
ward. That's  what  the 
owner's  manual  says. 

But,  wait  a  minute. 
Unless  your  FT-101  is 
equipped  with  an  AM  filter 
("CB  version"),  you  may 
run  into  an  interesting 
nuisance.  Assuming  that 
your  CLARIFIER  is  at  the 
OFF  or  ZERO  position,  if 
you  zero-beat  the  AM  car* 
rier  in  either  the  TUNE  or 
CW  mode  and  then  switch 
back  to  AM,  the  AM  sta- 
tion's audio  will  be 
severely  distorted  due  to 
the    SSB    filter's    narrow 


passband. 

Or,  if  you  instead  leave 
your  FT-101  in  the  AM 
mode  and  tune  for  a  peak 
S-meter  reading,  you  will 
actually  see  two  peaks 
close  together.  That  is 
probably  caused  by  filter 
passband  ripple.  Which 
peak  do  you  tune  for?  Ac- 
tually, either  peak  will 
work.  However,  one  of  the 
peaks  will  center  your 
signal  better  into  the  other 
station's  (ex-CB  rig) 
somewhat  broad  i-f  pass- 
band.  It  can  be  confusing 
to  try  to  remember  which 
peak  is  which. 


A  Better  Way 

Instead,  tune  for  a  zero- 
beat  on  the  CW  or  TUNE 
modes,  with  the  CLARI- 
FIER set  at  ZERO  or  OFF. 
Now  switch  back  to  AM, 
turn  on  the  CLARIFIER, 
and  set  the  CLARIFIER  to 
minus  one  kHz.  This  is  the 
first  mark  to  the  right  of  the 
CLARIFtER's  zero-center 
mark  Setting  up  the 
CLARIFIER  like  this  for  AM 
is  easier  with  the  "B"  or 
"E"  models  because  of  the 
separate  ON-OFF  switch. 
After  you  do  it  this  way  a 
couple  of  times,  you  will 
see  how  it  eliminates  any 
mental  guesswork 

Many  CBers  and  their 
lobbyists  are  hungrily 
looking  at  'Vast,  seemingly 
empty"  ten  meters.  Maybe 
they  should  listen  a  tittle 
more  — above  28.8  MHz 
when  the  skip  is  in.  That's 
where  some  of  the  action 
is! 

I'll  gladly  answer  In- 
quiries accompanied  by  an 
SASE.B 


The  CONNECTION 

Radio  Communications  on  AH  TRS-80's 
with  or  Without  an  Expansion  Interface — 
For  ONLY        .^^       ^249"! 


TM 


^^ 


A  Modem 

and 
Much  More. 


^^ 


^^^ 


*  HF/VHF 

*  FSK/AFSK 

*  HAM  DATA  PATCH 
Feature  Checklist 

D  Direct  connection  tM?1ween  ai!  TRS  aO's  (Lfiv&l  MK  to  Level  II,  ABK)  and  IKe 
teJe phone  network  wilhouL  accousiic  coupling. 

n  RS*232  Input  /  out |>ut  Operates  primers  and  other  serial  interface  devices. 

n  Accurate  performance  at  300  baud  (Bell  103  compalablej, 

n  Connects  lo  two-iMray  radio  ^ulpfn«nl  rorcoinputer  communicaUons  "ov«r 
the  mr. 

□  Supplied  witl^  software  ant}  documentation.  Extensive  optional  sofl«var«  available 

For  more  information  or  to  onlen 

The  Microperipheraf  Corp.  *^^^ 

PC  Sax  529  •  Mercer  island,  WA  98040 

(206)  454-3303 

TRS  eCT'    Is  a  fegislered  trademarK  of  Tandy  Corp, 


TM 


CONNECTION  Is  a  trademarh  of  The  Micropeflpheral  Corp. 


A  Work  Of  Art. 


%liy  N^le  for  an  tmiiatfon? 

rolic<'men,  firt^men.  K.M.S. 
and  private  citi?:ens  aJI  depend 
on  good,  clear.  tcminujiucaiMm, 
That's  why  Sentn  htiilds  crystals 
beKer  ihm  the>  havu  w  be — 
ihej're  btiilt  to  exceed  Mil-Spcc 
standards.  Sentry  pm duces  the 
bi^^t  quality,  gc^ld-plated 
cn'stak  av^lable. 

Yoii  don  t  ha^T  to  wait  for  a 
Sentry  Crystal  .  .  , 
Ui  conu'  haJkay  around  the 


worid. Jusi call  Sentns n*II  free 
numtH^r  (800-65H-8KS0)  and 
you're  in  business  wii!i  liu*  crys- 
tals ydu  need  to  get  the  (oh  done 
right  the  finii  time,  in  a  wr) 
shon  litTK'. 


t/'sas 


Sentry 
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When  tt  comes  to 

AMATEUR 
RADIO  QSUs... 


:'**C^-^. 


?^85s4^ 


it's  the 

ONLY  BOOK! 

US  or  DX  Listings 


Here  they  are!  The  latest  edflfons.  World- 
famous  Radto  Amateur  Calt&ooks.  the  most 
respected  and  complete  listing  of  radio 
amateurs.  Usts  calls,  license  classes,  ad- 
dress information.  Loaded  with  special 
features  sucfi  as  call  changes,  prefixes  of  the 
world,  standard  time  charts,  world- wjde  QSL 
bureaus  and  more.  The  new  1980  Radio 
Amateur  Call  books  are  available  now.  The 
U.S.  Edition  features  over  400,000  tisttngs, 
over  120.000  changes  fmm  last  year.  The 
Forergn  Edition,  over  315.000  hstings.  over 
90,000  call  changes  Place  your  order  now. 


Each     Shfppiny     Total 

USC^IUwv 

Stfi§5      11,75      Sia70 

$15  95      S175      i17  70 

OrsJur  town  Cocfks  at  me  ^m Tim«  tor  $34  BS,  includes 

shtppsng. 

Order  from  your  favonie  tlecrroncs  d«ai«r  of  dtfvct  fnm  Iht 
putshsher  A»  direct  orders  idd  Si  76  tor  sinpptng   iiijnas 


SPECIAL  LIMITED  OFFER! 

Amateur  Radio 

Emblem  Patch 

only  S2. 50  postpaid 


Pegasus  on  blue  field ,  red  lettermg,  3  "  wide  x 
3 "  high  Great  on  |ackets  and  caps,  Sorry,  no 
call  letters. 

ORDER  TODAY! 


*^6l 


nADIO  AMATEUR 


llbaok 


INC. 


925  SlwrwDod  IWw 
Lake  8luH,  tL  60044 


TRS-80/RTTY 

The  Crowning  Touch 

ROM- 116 

•  MODES:  RTTY  tASCII  or  BAUDOT}  ' 
CW  • 

•  REAL-TtME  CLOCK:  24  hour  clock  * 
Aytomolic  updating  *  Time  difplay  in- 
eludes  dayr  month  ofid  year. 

•  SPirr-SCREEN  VFDEO:  12  liiMt  receive 

teKt  *  3  lines  IronSffiit  text  or  pre-typi- 
ng  a  mtiioge  *  1  line  d»iploy,  real- 
time clock  *  Stalut  diiployed  con- 
tinuouily   *  Word-^wropping  . 

•  TWO  SCRIAl  POSTS  PROVIDED:  Port 
**A"  -Inteifaces  to  ir^te^nal  or  external 
fefminol  yoit  '  RS-232,  TTl  ofid  60 
mo.  *  ASCII /BAUDOT  *  Baud  rotes  of 
60,  66p  75,  100  wpm,  or  110,  300, 
600,  1200,  2400,  4800  and  96Q0 
baud  *  Mode/ baud  rote  keyboard 
telectobte  any  lime  *  BAUDOT/ ASCII 
ftoture  wide  range  of  speedy  com- 
Mrttble  now  and  in  the  hjfure.  Port 
^S"  RS-232^20mo  *  Baud  rate*  of 
11  Or  300,  600,  1200.  2400.  4BO0  and 
9600     *     Supports    ony    8-level     seriol 

erirtter  or  modem  *  Boud  rote 
eyboard  lelectable  *  Expansion  in- 
terface not  requited  fof  operation  of 
serial  printer  or  modem. 

•  BUFFERS:  7.5K  Moin  tent  buffer  * 
Pr#-typ«d  me  stages  up  to  7.5K 
possible,  *  2.5K  general  purpose  buf< 
fer  *  Program  with  CO.  TEST,  CALL 
SIGNS,  CONTEST  MESSAGES,  BRAG 
TAPES,  ETC.  ■  Loadoble  from  cos&eHe  ' 
Contents  may  be  saved  to  cassette  * 
1/4K  Coll  sign  buffer  "  Program  with 
or»y  message  (coll  signs,  etc). 

•  AUTOMATIC  CW/ID:  At  t+ie 
itort/end  of  eoch  transmission  *  Every 
10  minutes  '  Provisioii  for  ctuick  break 
(no  ID}. 

•  TIlANSMtTTER  CONTROL:  Transmitter 
turns  on /off  outomatically  via 
software  control  *  Provisions  mode  for 
quick  break. 

•  OTHER    FEATURES:    WRU    *    RY/FOX 

t«fts  *  Repeot  last  transmisstort.* 
SEICAL:  Sekol  saves  all  or  selected 
tronsmisslons  to  cosstHe  tape,  seriol 
printer  or  both. 

•  SOFTWARE  PROVIDED:  2  RTTY  Pro- 
grams (Cassette/ Disk  version)  * 
ASCII/ BAUDOT  Driver  rautinet  {permits 
use  of  'LLIST**  and  **LPRINT"  com- 
mands from  basic)  *  CW  send /receive 
progrom. 

•  HARDWARE  REQUIREMENTS:  TRS-SO 
with  16K  RAM  *  Externol  terminal  unit 
recommended  {Flesher  TU-)70,  ST^ 
etc)   *  AF5K/FSK  unit. 

•  Board  size  6x8,  cabifiel  size  7x10x3. 


INTRODUCTORY 
PRICE 


$240 

less  cabinet 


CROUfl 

nicroProducts 


*^16 


P,  O,  Box  992 

Marys vf'rie,   Woshingfon  9S370 

206*659-4279    /    206-659-95  >2 

•A  Trodemoik  of  The  Tandy  Corp 


' 


Completely  Free 
Standing  Towers 


PAT.  NO. 


4J51,S34 


40'  MODEL 

t^Q^i  40  (extendi 
ffQm  2r  lo  40ni 

List  S259.10 


Breakover  Mode? 


40 

iextefids 

from 

?3' 

to    40' 

with 

bre 

akover 

al 

{ground  level! 

List  S440,62 


m 


S5'  MODEL 

Mofial  S5  leKtenals 
from  21"  to  SSI 

List  $473.97 


BreakOTer  Model 
S5.  {extends  Irom 
23  io  55^  with 
breakover  at 
ground  leyet) 

List  $661J5 


All  ti««1  conitructed. 

Concrete     sleeve    available    for    all 

modelt. 


^72 

TELE-TOWR  MFG.  CO..  INC 

P.O.  Boi  3412  •  £n\d,  OK  73701 
405*233-4412 


L 


y^  flesher  $ennce—see  page  t95 
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George  £.  O/son  W60// 
1447  6u<:kingham  Way 
HaywardCA  94544 


Like  to  See  My  Etchings? 

chemical  technique  keeps  your  property  at  home 


Have  you  ever  lent  out 
one  of  vour  tools  and 
then  wondered  where  it 
was  when,  fater,  you  need- 
ed it?  You  begin  to  think,  to 
try  to  remember  who  might 
have  borrowed  it  As  time 
goes  on  you  start  inquiring, 
but  no  one  seems  to  know 
anything  about  it.  Prob- 
ably, your  tool  has  wound 
up  in  the  bottom  of  some- 
body's tool  box  mixed  with 
all  the  others.  It  now 
"belongs"'  to  that  some- 
body, although  there  has 
been  no  dishonest  intent 
involved. 

About  15   years  ago  at 
some    exhibit,     I     saw    a 


method  of  engraving  metal 
by  electrolysis  that  in- 
trigued me  and  I  tried  it  to 
see  if  it  worked.  I  was  so 
pleased  with  the  results 
that  I  engraved  my  name 
on  all  my  tools. 

Here  is  the  way  it 
works  —  engrave  your 
name  by  the  use  of  a  type- 
writer. No,  you  don't  place 
the  tool  in  the  typewriter, 
you  type  your  name  on  a 
mimeograph  stencil  and, 
by  electrolysis,  engrave  it 
on  the  tool  The  engraver  is 
very  simple  to  build. 

The  engraver  is  made  up 
as  shown  in  Fig,  1:  a  block 
of  wood  (any  size  that  you 

Photos  by  BitlTracKler  KA6BDB 


wish)  with  a  dowel  for  a 
handle  The  dowel  has  a 
hole  drilled  down  through 
the  center  to  receive  a  wire 
which  is  soldered  to  the 
copper  electrode  The  felt 
pad  is  used  to  retain  the 
electrolyte  and  is  held  in 
place  with  a  rubber  band. 
After  you  have  assem- 
bled the  etcher,  try  it  out 
on  a  scrap  piece  of  metal. 
First,  wet  the  felt  pad  with 
water,  then  squeeze  it  so 
it's  just  damp,  and  then  ap- 
ply some  electrolyte,  Con- 
nect one  lead  from  the 
transformer  to  the  work 
and  the  other  to  the  etcher. 
Place    the    stencil    on    the 


Photo  A. 


work,  turn  on  the  power, 
then  place  the  etcher  on 
the  stencil  using  moderate 
pressure  and  hold  for 
about  20-30  seconds.  Lay 
the  etcher  aside  and. 
holding  one  corner  of  the 
stencil  with  one  hand,  peel 
the  stencil  back,  being 
careful  not  to  displace  it. 

Examine  the  etch  to  see 
whether  it  needs  more  time 
or  not  If  it  is  too  weak, 
either  reposition  the  sten- 
cil so  that  it  wilt  be  m  the 
exact  place  and  etch  some 
more  or  try  again  on  a  fresh 
spot  (If  you  don't  think  it 
was  etched,  just  try  to  re- 
move it  with  steel  wool  or 
sandpaper!  You'll  be  sur- 
prised how  deep  it  really  is) 

This  method  of  using  ac 
wif!  just  engrave  the  metal, 
but  suppose  that  you 
would  tike  a  little  contrast. 
By  using  dc,  you  have 
about  the  same  principle 
as  electroplating:  remov* 
ing  the  metal  from  one 
electrode  and  applying  it 
to  another.  There  is  only 
one  addition  needed,  and 
that  is  a  small  rectifier 
hooked  in  series  with  the 
lead  going  to  the  work. 

When  I  first  started  to 
engrave  my  tools,  1  made 
up  an  electrolyte  made  up 
of  1  tablespoon  of  table 
salt  in  one  pint  of  water 
This  provides  enough  con- 
ductivity between  the  elec- 
trode and  the  work.  It 
works  fine  on  ferrous 
metals,  but  when  I  tried  it 
on  aluminum,  I  was  unable 
to   obtain    a    dark    impres- 
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MODEL    TlRyOA 


ATV  RECEIVING  CONVIICTER.  420-450  MHz 


Photo  B. 


'  TUNABlf-vornier  tuned,  420  to  450  MHx 

*  HIGH   PERFORMANCE-low  noise  RF  pr«amp., 
rnaffef  miicer,  mosfet  IF  onip.[Ch2  or  3  0uti 

^   SELF-CONTAINEO -including  pow«r  supply 

*  1  YEAR  WARRANTY 

^   PRICE:   $  88.«»o[ includes  shipping.  Add  $1.15  for 

COD  shipment  1 

To  order,  or  receive  deroiled  inform oT^on, 
write  ys  or  call  us  ot  1-812-336-4775 

APTRON 
LABORATORIES     ^8 

PO  BOX  373,  BLOOMINGTON,  INDIANA,  47402 


Photo  C 


Photo  D. 


sion.  I  experimented  with 
several  types  of  salts,  buE 
was  unable  to  obtain  the 
desired  results.  So,  I 
thought  I  would  try  an 
acid,  I  had  some  muriatic 
acid  which  I  had  planned 
to  use  to  clean  my  drive- 
way, so  I  diluted  it  4  parts 
water  to  1  part  acid  and 
that  did  the  trick  I  recom- 
mend using  rubber  gloves. 
but  this  solution  seems  so 
weak  that  it  does  not  have 


any  detrimental  effects  on 
the  parts  of  the  etcher, 

A  rip*off  artist  will  at- 
tempt to  destroy  marks 
which  he  believes  will  iden- 
tify ownership.  To  beat  him 
at  his  game,  use  a  mark 
which  is  not  too  obvious, 
something  which  re- 
sembles a  serial  or  model 
number.  This  may  be  done 
by  using  the  last  two 
groups  of  your  social 
security   number  —  or   your 
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first  initial  f  j  I  u  s  the 
number:  C-40-459.  It  is  a 
good  idea  to  contact  your 
local  police  and  ask  about 
the  procedure  for  register- 
ing your  ID  with  them 

You  also  can  etch  parts 
locations  on  your  chassis 
and  names  of  controls  on 
your  panels.  If  you  have  an 
artistic  touch,  you  can 
make  special  designs  on 
your  panels.  Just  use  a  fine 
ball-point  pen  and  draw 
the  design  on  the  stencil.  If 
the  design  is  a  large  one, 
just  increase  the  size  of 
your  etcher. 


Ham  radio  is  frowned 
upon  by  many  XYLs,  but 
don't  give  up;  show  her 
that  through  your  hobby 
you  can  do  interestrng 
things  that  she  can  appre- 
ciate. As  I  said,  if  you  have 
an  artistic  touch,  you 
could,  for  example,  come 
up  with  some  sort  of  a 
plaque.  This  she  might 
award  to  one  of  her  bridge 
players.  And  if  she  is  the 
one  who  has  the  artistic 
touch,  you  can  make 
another  etcher  for  her! 
Make  her  happy  and  get 
off  the  hook!H 


p^  R0$def  Servtce — sefi  page  J 95 
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David  L  Stimon  AB5S 
PO  Box  57 J 
Coushatta  LA  71019 


A  Low-Life  Antenna 

tune  in  on  the  life  below  500  kHz 


There  has  been  a  resur- 
gence of  interest  in  the 
low-frequency  bands  [0- 
500  kHz)  of  late  among 
many  radio  amateurs. 
Twenty-four  hour  weather 
broadcasts,  navigational 
beacons,  standard  tinne 
broadcasts,  the  license- 
free  160-190  kHz  commu- 
nications band,  as  well  as 
many  other  services  resid- 
ing in  this  lowest  end  of  the 
spectrum,  make  it  a  very 
special  challenge  to  the  ac- 
tive amateur. 

Unfortunately,  many  ex- 
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perimenters  shy  away  from 
LF  due  to  the  misconcep- 
tion  that  antennas  for  this 
band  must  be  gigantic  to 
work  well.  I  have  spent  sev- 
eral years  experimenting  in 
this  band,  using  all  shapes 
and  forms  of  antennas,  but 
I  have  found  the  antenna 
described  here  to  be  an  ex- 
cellent performer,  as  well 
as  being  practical  and  of 
low  construction  cost 

Description 

There  are  three  basic 
rules  to  follow  in  designing 
a  low-frequency  antenna. 

1.  It  must  be  vertical.  A 
horizontal  antenna  of  any 
practical  size  on  this  band 
is  a  real  exercise  in  frustra- 
tion and  will  perform 
about  as  well  as  a  dummy 
load. 

2  It  should  use  a  tuning 
network  of  some  kind.  An- 
tennas on  this  band  are 
very  high  Q  devices,  and 
some  kind  of  tuning  ar- 
rangement will  be  of  great 


help. 

3.  It  should  have  a  good 
ground  system.  Although  I 
have  gotten  good  results 
with  nothing  more  than  a 
b-foot  ground  rod,  results 
are  directly  proportional  to 
your  ground  system's  effi- 
ciency. 

The  antenna  is  basically 
a  center-  and  base^loaded 
vertical  with  a  capacitance 
"top  hat/'  The  major  com- 
ponents are  the  tuntng  box, 
loading  coil,  and  top  hat, 
shown  in  Fig.  1 . 

Tuning  Box 

A  suggested  tuning  net- 
work is  shown  in  Fig.  2.  In 
this  configuration,  the  tun- 
ing is  all  done  by  the  vari- 
able capacitor,  C1.  C2-C5 
are  switched  into  the  cir- 
cuit to  give  the  capacitor 
an  effective  range  of 
0-2365  pF  Jf  you  happen  to 
have  a  switch  with  more 
than  five  contacts  on  it, 
you  can  extend  this  range, 
but  t  do  not  recommend 
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Fig.  1.  Antenna. 


Fig.  2.  Tuning  box. 


going  overboard.  LI  is 
wound  on  a  23-inch-diam- 
eter,  5-inch-long  form  tl 
used  a  large  pill  bottle),  us- 
ing about  #28  wire.  Several 
layers  may  be  required,  but 
be  sure  to  secure  each 
layer  as  it  is  finished.  There 
is  little  more  maddening 
than  to  finish  299  turns  and 
then  have  your  winding  go 
flying  off  the  end  of  the 
form 

The  coit  is  tapped  at  50 
turns  in  order  to  tie  in  the 
feedime.  The  best  method 
of  doing  this  is  to  bring  out 
some  slack  at  the  50th 
winding,  twist  together, 
and  solder  Be  sure  to  se- 
cure  the  tap  to  a  terminal 
strip  when  you  mount  it  so 
that  you  won't  have  to 
strangle  your  kids  when 
they  trip  over  the  coax  and 
pull' the  tap  out  of  the  coil, 
If  you  have  another  rotary 
switch  on  hand,  you  can 
lap  the  coil  at  several  other 
places  to  give  even  more 
tuning  range. 

The  manner  of  mountmg 
components  in  the  tuning 
hoK  is  a  matter  of  personal 
preference  as,  at  this  fre- 
quency, long  leads  do  not 
show  an  appreciable  in- 
ductance [within  reason,  of 
course). 

The  network  can  be 
mounted  in  the  shack,  but 
in  most  cases  this  would  re- 
quire a  long  horizontal  run 
to  the   first   standoff   sup- 
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porting  the  end  of  the  ver- 
tical element.  As  much  of 
the  antenna  as  possible  must 
be  kept  vertical. 

Loading  Coil 

The  loading  coil  is  con- 
structed from  a  4-foot 
length  of  1 3*inch  PVC  pipe 
available  from  any  hard- 
ware store,  Start  the  wind- 
ing six  inches  in  from  the 
end  and  wind  to  within  six 
inches  of  the  other  end. 
This  leaves  enough  space 
at  either  end  to  secure  the 
vertical  wire  elements.  Al- 
ternate every  six  inches 
with  close-  and  wide- 
spaced  winding.  I  don't 
know  why,  but  this  seems 
to  work  better  than  using 
consistently  close-  or  wide- 
spaced  winding.  Have  pa- 
tience! 

I  was  able  to  secure  the 
enameled  wire  I  needed  by 
going  to  a  TV  repair  shop 
and  getting  some  old  tele- 
vision yokes.  These  contain 
a  lot  of  #24-28  wire  that 
can  be  gotten  out  with  lit- 
tle effort.  The  owner  of  the 
TV  shop  gave  me  the  bad 
yokes  just  to  get  them  out 
of  his  way. 

Always  keep  a  piece  of 
electrical  tape  close  at 
hand  to  secure  the  winding 
should  you  have  to  get  up 
from  thg  table.  When  the 
winding  is  finished  (if  you 
haven't  gone  crazy  by 
now),  cover  the  entire 
length  with  electrical  tape 
and  plug  the  ends  to  keep 
the  bugs  and  other  unde- 
sirables out. 

Top  Hat 

The  top  hat's  function  is 
to  increase  the  antenna's 
capacitance  to  its  ground 
plane,  thus  increasing  its 
efficiency.  My  top  hat  was 
constructed  from  two 
2-foot-diameter  loops  of 
coat-hanger  wire  joined  at 
right  angles,  with  a  brace 
down  the  center  to  support 
the  weight  of  the  rest  of  the 
antenna.  (See  Fig,  10 

Installation 

Fig.  3  shows  my  method 
of  installation.  This  system 


was  chosen  simply  be- 
cause the  tree  was  in  the 
right  place  and  tall  enough, 
and  I  have  a  friend  who  is 
good  at  climbing  75-foot 
tall  sweet  gum  trees.  (Not 
recommended!)  You  can 
erect  your  LF  antenna  by 
likewise  sloping  it  up  any 
kind  of  support  of  course. 
Use  the  bow-and-arrow 
trick  or  just  throw  1  rock 
up  there  with  a  string  tied 
to  it.  (A  case  of  cool  807s  to 
the  first  one  to  do  that!) 
Use  your  own  ingenuity; 
jUSt  keep  the  antenna  as 
vertical  as  possible. 

Ground  System 

I  recommend  an  8-foot 
ground  rod  with  a  mini- 
mum of  four  radials,  each 
about  20  feet  long.  The 
more  ground,  the  better. 
However,  you  can  get  sur- 
prisingly good  results  with 
no  radials  at  alL  The  tuning 
network  does  not  have  to 
be  mounted  directly  on  the 
ground.  Remember,  we  are 
talking  about  low  frequen- 
cy. 

Some  Results 

The  antenna  is  at  its  best 
between  .50  and  500  kHz, 
the  most  active  part  of  the 
band.  Fourteen  states  have 
been  logged  on  TWEB  sta- 
tions (24-hour  aviation 
weather  stations).  Some  of 
the  best  DX  has  been  CUT 
in  upper  Michigan— 227 
kHz,  MF  in  southern  Flor- 
ida—365  kHz,  LE  in  North 
Carolina--350  kHz,  and 
CMH  in  Ohio-391  kHz. 
None  of  these  was  even 
faintly  detectable  with  a 
standard  loop  antenna. 

On  occasion,  I  have 
copied  beacon  TUK  in  New 
England  on  194  kHz  with  a 
solid  signal.  However,  it  is 
my  understanding  that  this 
is  a  high-power  beacon, 
(Most  TWEB  stations  run 
about  100-1000  Watts.) 

Performance  on  the 
160-190  kHz  band  is  really 
super.  By  the  way.  if  you 
mount  the  transmitter  right 
at  the  base/ this  is  a  legal 
and  effective  antenna  for 
use  on  this  band.  WWVB 


Fig.  3,  The  AB5S  installation. 


on  60  kHz  is  much  more 
readable  with  this  system 
than  with  the  loop. 

Conclusions 

I  have  found  this  anten- 
na to  be  a  real  winner  for 
anyone  interested  in  long- 
wave work  who  will  put 
forth  the  effort  to  con- 
struct it.  Many  refinements 


can  yet  be  made,  I  am  sure, 
and  1  hope  those  of  you 
who  construct  this  system 
will  try  your  own  ideas.  By 
the  time  you  read  this,  my 
beacon,  AB5S,  should  be 
back  on  188  kHz,  using  this 
antenna,  I  will  gladly 
answer  any  questions  with 
an  SASE,  Good  luck,  and 
see  you  on  long-wave! ■ 


You  may  be  losing  up  to  half  the  output 
from  your  vertical,  omnidirectional 
antenna  simply  because  of  RF  spillover 
VWb'II  send  you  a  design  for  a  simple  RF 
tester  that  can  help  you  find  out  We'll 
also  send  you  details  on  the  amazing 
AEA  Isopole  that  virtually  eliminates  RF 
spillover  and  can  help  multiply  your 
power  in  all  directions  on  the  horizon 
relative  to  an  ideal  half-wave  dipole  or 
other  non-decoupled  "gain"  antennas. 

Get  the  Facts. 

Contact  Advanced  Electronic 
Applications,  Inc,  RO.  Box  2160, 
Lynnwood,WA  98036. 
Call  206/775^7373. 


f^Z 


Brings  you  the 
BreakthrougK! 


■:-:<i:ir:T:^-:-.v:-  :;:; 


*^  Reader  S&fVice—see  page  195 
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TR7600  VHF  XCVR 


TR7600:  2m  FM  XCVR  10 
waits,  LED  readout,  144-t47  995. 
Fully  synthesiied,  sny  repeaier 
offset  pd)£sible.  memorv  channel. 

S375.O0 


BLC  10/70  VHF  Power  Amplifier 


149.95 


TOTAL  REGULAR  PRICE        $524.95 
SALE  PRICE        $424.95 


Ym 


SAVE  $f  00.00 


Unarco-Rohn 


COMPLETE  25G  TOWER  PACKAGES 

50'  Guyed  Tower:  tnciudes  lop  section ,  4  fegular 
sections,  base  plale,  rotor  plate.  BO'  guy  wire,  2  guy 
I  assemblies  with  torque  bars.  3  concrete  guy  anchors 
amj  other  miscelliarieous  hardware. 

TOTAL  REGU  LAR  PR  I CE        S594 .02 

SALEPRtCE  464.02 


SAVE  $730.00 

50' Bracketed  Tower:  Includes  top  sectfon,  4 
regular  sections,  base  plate,  rotor  plate  and  universal 
house  bracket. 

TOTAL  REGULAR  PRICE        S366J5 
SALE  PRICE  266:T5 


SAVES  J  00.00 


BECKMAN 
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TUFTS  NOVICE  EXCLUSIVE 


Purchase  your  Century  21  (570  or  574)  from  us  and 
have  up  to  one  year  to  apply  the  full  purchase  price 
towards  a  model  540,  544,  545,  or  546  when  you 
upgrade  your  siation. 


Syrtcom  SI  with  TTP: 
Ffom  Tempo  —  the 
world's  first  synthesiz- 
ed SOO  chartnel  hand- 
heJ  d  I  ran  see?  v  e  r.  In- 
cludes feattery  pack, 
charger,  telescoping  an- 
tenna  -  and  800 
channels! 

KLM   PA2-35B   Power 
watt?  out, 

PACKAGE  1 


S539.00 


92.95 


Tempo  ST  w/TTP 
KLM  PA2-2SB 

Power  Amplifier 

Totat  Regular  Prfce    4431.95 
SALE  PRICE     $396.95 

SAVE  $35,00 


FT207R^ 

From  VAESU  -  2m 
FM  XCVR.  HaridbeM 
completely  5Vnthesi/ed , 
digii^l  readout,  key^ 
board  access,  2  watts, 
4  memories  and  much 
more. 


Amplifier:   2  watts  trt^  25 

PACKAGE  2 

FT207R  Svnihesi/€d 

2m  handheld  13^9, 

KLM  PA 2-25 B 

Power  Amplifier  92, 


0€ 


95 


Toiiil  Regular  Prico    1491,95 
SALE  PRICE     S441.95 

SAVE  $50,00 
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ATB34 


TS520SE:  160-10  meters, 
200  watts  P.EP.,  speech 
processor,  noise  blanker,  ex- 
cellent sensitiviry  and  mini- 
mum  cross -mod. 

TS520SE 

HusTlBf  SBTV  Veflical 

TOTAL  REGULAR  PRICE 
SALE  PRICE 

SAVE  $1 20  W 

or 

TS520SE 
ATB34  CushcraftTriBander 


58TV 

S629.95 
139.95 

S769-90 
S649.90 


S629.95 
S289.95 


TOTAL  REGULAR  PRICE      S9 19,90 
SALE  PRICE      S769.90 
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TL922A;   2kW     P.E,P., 

160-15  meters,  3-5O0Z 
lubes. 

TL922A; 
MBII  Tuner 


Model  43 


MBII  TUNER: 
3fcW,  J60-l0meteT5 


TL922A: 
Bird  Model  43 
$1 199.00     wilh  2500 H  element 
295.00     and  carrying  case 


$1199.00 


201.00 


Total  Regular  Pries 
Sal«  Prk^ 


$1494.00  Total  Regular  Price 
$1294.00  Sale  Price 


SAVE  $200,00 


SI  400.00 
$1200,00 

SAVE  $200.00 


CALL  AND  CHECK  OUR  GREAT  DEALS  ON 
ALL  YOUR  AMATEUR  RADIO  NEEDS. 
DIAL:  1*617-391  3200 

Stock  it«ms  shipped  within  24  hours.  Prices  subject  to  change. 

Limits  quantity  on  some  itams. 
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10-4  €0  3iUhU.  iptK^rl   A^  4 

lO-S-CD  30  MMr  3Mi>ft»1  AM  :i 

^■ji.3^  ?WJWimi-.giiini»Mi*i»«iii* 


«I.M 
MM 

nil 

MtM 
HI* 

inH 


^lillt  Wirt  ■|Cft^^T*|4-tJ 
AJfK  9Kf«-^V^4W-kp^4rJflC1| 
4II4ICK      &ldM««dltal^A1tf  tl 

rli««tl>:      Stft^iq  IM  ^  i*k  JM4M  #  1  < 

AMa  V«   Witt  Pi,*  f«1««*4«««  tl 

i.tJL  t         Cbci  f.4hinw|  h4f>«^ 

LftT  3  Olfv  L^lfV^I  Allillll 

l-rirnT  ANT 

«i1«T  MB 

*,J*i,  POT 

ATU  2Trt 

A4»«|1 


i^viri  MiHi>n»i||H;iflm  A  iipAii- 

r4iMH#.«F4friHiRl 


»e  n         yHFflJKF  lEAMB 


A54T-* 
ii147  It 

*P4T  nrr 

*f4T.J!JI 
A73&T 


4Jl«f-ll 
ilV^V'V 

AJCj 


144iiitlMjr.  i'lhr^wH 
144^1ltl|Hl   H 
tM  »  141  IM«j   »i 
l4«^UlhMji   »fl^ 

t4Ai4tll|tH|L*-B#l 


I  ipll^ 
l«l«Bi 
HJiaR 
lit  as 

nm 

nm 


mm 
iitfi 

PM 


ftyi-5  MTii'tlj,  Bfl-—- vi'--.| 

AFUl  n  B4  Mhi  4  . 

ftW  ID  MWNt.  1"3. 

AM4  7  M4M»H5    r  , 

A I  44   II  \i*  MMl    11  ^,. rril 

MUD  ir  I3jr  WHlr.  11 

w*^.au  STAChmo.  nm 

*IT!K 

AilpJr 

AfT.W 

AfiBljM 


AaH.444 


Staofc^  Vit  lx»  T^ii  «t44  1 1 
S>K*''<i«  Kll  In  Wrt  A 144  H 
StMAvii  wn^w  ^vt  AlW  I  ■ 
r»ic*>^  %n  hw  iM  AlC  JUU 1 


'SbeAihi  11.1  Ite  m^-  A  lU  t  M 

iti0L-i*  nA  ite  )^  ACH'  1 1 


»m 
nm 

*m 
*m 

tl«h 

41  m 

ni.M 

««DI1 
Mll«| 

nm 

!|f  M 

no* 

■If! 

Ptm 

AH 

ilt.ii 


ttm 


tta^WRt 


uvi 


/a  ^ 


The  fyll  power, 
full  performance 
20-1 5- lOm  beam, 


Enjoy  the  thrill  of  working  rare 
DX.  Increase  the  pleasure  of  your 
daily  contacts  wHh  A3  Interference 
reducing  front-to -back  ratio.  Use 
your  linear  ampHffer  with  confi- 
dence with  our  new  higli  power 
traps. 


6  METER  BEAMS 


3.  S -6-10  ILIMINTS 


Di;9cr4i3l4f)h' 
Model  Wtj 
&DHm  Lngth 

Ti/rn  R«1ll|i 

F  B  H  rr  1 


1  ^l«mi*ii 

5. 

tl7' 

B 


4i*ls-^vrtil 

I  r 

■  TttH 


30- 
TV 

in  ii-'' 


A  50  10 

1 1  J- 

IT 
i:3*fi 

5^  if-- 


$/4  , 1-1/4,  2  METER   llAIWIS 


t>>l^«i:ri|llltll1 

Eipm^riK 
Stifrtfi  L  nQEh 

fv«rl  G4iri 
-J  pMP    iHf 


AU4  J 

Jm 
!■ 

OS 
4 

}  tff  1 


A144  U 

IT 

144 

£ 

13  dS 

4? 


A7Z11  f  I 

h 

4 

3S  dfl 
47 

I  (O  T 


'iirti 
II 

§7" 
S 

47 

tfftt 


I 


I 


• 
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On  tKi$  pagu  TufU 
brings  VQU  .  .  < 

Tef&x 
Unarco-Rohn 


PHOFESSIONAL  HEADPHQM£S 
&  HEADSETS 
BOOM  MJC  HEADSETS 
For  iht  ultrmtte  in  carnmuniutiDni  CDnv*nitn»  and  efficitncv  mkct  ■  boom  mic 
headiat.  Lonj-iimt  favorires  of  prormloftal  eeimmunjcaticns,  bcmnn  nic  K«jdii!Ts  allow 
more  PDru>ir>AF  mobilitv  white  always  kRcpinq  Th«  mic  propsrly  politlOMil  for  fiil.  pr^n* 
voice  tr«nnTili!iion.  Boam  TntcrQphanfli  sre  campletely  adjusttbte  to  itlow  ptrffct  pcsi- 
tidnlng.  And,  boam  headsets  kavt  bot^i  Kancji  fm  to  ptrform  othdr  tiiki. 
All  modn  iir«  iiupplied  witti  "cloie  talhlno"  mEcropbon»  to  limit  ambtvnt  noUif  pick-up 
i^nti   providQ   luperlor   inielllgibMltv-    Each   mpciol   in   a  cDnvenlenl.  inlini^  puih-to-tslk 
iwlich^  whldi  cmn  be  wired  fOf  4jTt)«r  puil^-to-tfilk  relay  comroi  or  ml?  circuit  Inierrupt 
fdf  volet  optntcd  tfsnsTiittf  rs.  Tht  fwJldl  miv  be  used  is  a  momimiarv  puih-bution  or 
jf  can  bt  loc^d  in  the  down  pmition^  All  modtli  have  tough,  f^exiblfl,  B  foot  cordi  which 
■fe  ftr4pp«d  ^hd  tinrwd.  unt&fTninaied 


•.Q 


C-610 


C-1210 


C-1320 


Hcadptuifle  Jack  Box 
Hvm    CiulH.    1f«M   dtv    smttt^   OfHtttion, 
No  Jnore  iufy  riqsi  liof  nuLritipit  hadphone. 
Sx  Vm"  phone  ftcip  «irttt)  MMliyicfcurf  volunw 
]  conimK  4  foot  eofd  «ith  !4"  plv»ie  plug, 

S14^ 


^ 


^•r  ^f^'  \^^' 


•K 


I 


CM*eio 


CM  1210        CM- 1320        CM.1320-S        PC-100 


HMC-2 


HTC-91 


IMOOEL 

t>610 

SWLfiW      C.1210 

C  1330 

CM410 

CM  12T0 

CM4320 

CM132aS 

PC  TOO 

HTC3 

lflMC-2 

^ 

HFCiT 

Hfftdip^onfl  Saniitivitv 
Nflf  DQO?  Dynni/ctti? 

@l  \mW  Input.  IkH/ 

103dB  SPL 
'SdB 

ia3dBSPL 
:tSdB 

103da  SPL 

lORdB  SPL 
±5dB 

l03dB  SPL 

t^dB 

103ctB  SPL 

i3dB 

^OSdB  SPL 
ifidB 

tOSdB  SPL 

ids 

H&sdphprte 
IrnF^dancir 

3.2 
70  ohms 

2000  ohmi 

3.2 

20  ohms 

3.2 
30  Qhmi 

3.2 
30  ohmi 

3.2 
50  ohms 

3,2 
2Ddhmt 

3.2 
20  ohms 

B 
200  ohms 

3.2 
20d^mi 

3.2 

30  ohms 

37 
20ohrni 

Micrpphona 
Frtquvhcv 

RffpOTH 

50 

gotxjH? 

SO 
8000  Hi 

f       50 
BOOOHf 

eo 

8000  H? 

EO 
1200  Hj 

too 

3000  Hi 

100 
3000  Hi 

IDG 
30O0K7 

1 

Mierophont 
Inimianc* 

High 

hfii^ 

High 

ICxtfi 

Low 

Low 

Lo* 

Lo* 

Scntitiv^iv 
1  Sdcsfw  1  <mlt/i*ntoEifatt 
n  I  km 

tliffl 

51  dB 
±BdB 

BIdB 
*S4B 

BIdB 

>     iSdB 

WliCf: 

S10.4S 

t19  75 

S2910 

i4!.80 

$47  70 

$S2.75 

$7S^ 

$59^         tt^^lB 

^   i34:S0 

rtsso 

19.911 

ty 


THOMSON  CSF 


NPC 


ELECTRONICS 


MODEL  NET  PfttCE 

to?  S24.fift  10BRA  S?095 

107  l2Bd&  108RM  199  95 

T03R  $M55  109R  1149  95 


MODEi  loan 


'III:        rb  ■'  ^  flM   («fliH«| 

i><"i.''.4^  ind  i)R-iai  giiipiiirp   liittHf  trntu 


O.'*!    i  **'--* 


rVTODEl  lOSRM 


■  *<T  J    ^    f.  ||>.«- 


'J**.  Mill 

tf 


'*• 


MODEL  10411 


n  ■  — 

ItiifciH  ■Jinn'  '.-  i':r  i.H  Li.Mi?-.": 


'.I'   'i^«;lt1ikrirn     iiH^I   iMtfl' 


lit  4  iltl^.  M  ■ 
.      II   H|l'   ll'lilll  I   > 


IV  All.  AH  I  I 
r  H  L>  T  L  t:  1 1 C* 


p..  I 


I  PivtH  > 

■L  i  ALt 


JJ.j1(|i.i  <|ImII,|ijh 

I  IIH>>  I      ti|ll  hui^l^UllHlt* 

iii|..>i-  'Ji     I 

|l    .  I    Mlill' 

(,..'  -  ■luiiiih 

dill'!-     !    -■  I 
4|iilll-ii|  hllMlllriL:* 

C-ltmt'    I        t<m  I  .iAf  I  •  • 


k«A  i  L'Ul  iPn 

I?  i->v  pm:* 
JO  v^fii 
<  *mo: 

■    '•  '■artP'x^  i/h^i||f;i  K  ink 


■ir      tutiL 
iiVB 


iVK]D£L103n 


li#C  «A<«4 


l*t*# 


0<  m*  i^wi  ^ifl 


■rt:k  »'«•»  tibi«v 


MOD€i  102 


(T* 


«*  ir 


*  jii 


'mvi     ■ 


>k>  ^   »         ,rt 


' ).»  ■-;  i^-'i'~<  '  "*- 


MODEL  107 


MODEL  1Z\M 

hlNt,    1     JK    Arfi^ 

H  A<'"p  Wi" 


f WfitwB  Siilpntly  ii       >  •  '  ..I'hv  Ar.  1n  d  viHbi  DC   4  sqvt 


Q<vlW'i'Va«»<»' 


m.^i,>if  ff^  %f^' 


r*- 


-♦Ar'ii* 
I?  *  itw^ 

4  vfua 


f'Uni'' i'-nUi  I"  COnvlHI 

•  IIU  fi-C  III   I?  v^>t^ 

or,    I  !  '  '        :iMl 

•-PFil-   -  i^^iCh  »i:ii;tt.biip4l  «1IIP<  i.r  rflijiji  kh-' 

■«  ■  I   r    I  1 43^^ 


4  j4d=;iH^d,.«ti^ -ii-i^ 


"i^  «tlr 


I    iWttW     ■*<  •  ♦ 


L'iMMr^ 
It* 


Unarco-Rohn 


COMPLETE  25G  TOWER  PACKAGES 

50' Guyed  Tower:  includes  top  S^tiOn,  4  regular 
sections,  ba^e  pfate,  rotor  plate,  50'  quy  wire,  2  gtiy 
a&semblfes  with  torque  bars,  3  concrete  guv  anchors 
and  other  miscellaneous  hardware. 

TOTAL  REGULAR  PRICE        $594.02 
SALE  PRICE  464,02 

SAVE  $130.00 

5Q'' Bracketed  Tower:  J ndudes  vop  section,  4 
regular  sections^  base  plate,  rotof  plate  and  untversal 
hotise  brack^T. 

TOTAL  REGULAR  PRICE        S366  J5 
SALE  PRICE         266T5 


SA  VE  $100.00 
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Electronic 


A 

ATARI 


A  Wan>ef  Cornmuni  cat  ions  Company 

All  items  in  stock  for 

immediate  delivery. 


ATARI«  800  "^  KRSONAL  COMPUTEB  SYSTEM 


UtfA^       1 


Store 


ANNOUNCING  A  NEW 
GB4ERATION  OF 
PERSONAL  COMPUTERS 

BY  ATARI® 


_>■ 


ATARI  300 
Tlw  ATA-fll  BOO  li  *  tofhol-ihc-fin*  tMt 
iaruil  compuMf  iv^rtm  Iti  txpsidflliit  mtm' 

iwtHKriKyc    tuhwi4ic    Jibt^y,    trwi  nmdiilat 
'■■iir*   Mtun   mtft    II   «ti   ntwtr  lwcoa» 


fhe  ATARI  8ttl  on  Ix  xakirmd  to  vtafie 
rwtitE  and  tinB  been  dev^iKJ  to  ehvtgt  4/t 
itmnr  neeife  Chang?  This  "rimri**!"  eom 
puirr  trss«m  cm  be  ushI  bv  people  HnUi  no 
0f««iOMS  oompuUir  exptriemct^  atthouqh  it 
dattnt     CQBnproniEtB     capsfatlirv     for     tttt 


ATARI  410  Progtam  Flecorti&r 
Comis  »d4pp4«^  «riilli  your  ATA^-  ^  :■ 
^wyul  CiffHttuivf  The  pttivtfn  t^^iirt 
9m  vou  ih*  Jbilitv  m  ifiif«i«  wt^  ATARI 
pr«  riKSfdtif  i«9*  csueTti  ptogrwn  ti  oIkj 
Iktl  yOM  ltD#V  VOiH  OMm  pro^jmi  o>n  judio 
cm«nt  (vpn  (i  cm  itof  v  up  lo  IDOK  bycn 
p«r  ^  miilut«  fjpv 


ATARI  820  Printer 

lOfHiondtl 

Hif^  TEsoiLiT«n.  ctoi-mdtnv  in" 

Ptvtts  more  than  ^XMJO  ch«ractcn  tm 
rmmtix  la  {fuvhIe  perrnjuvni  printed 
reconH   of    prngum    ir^i?^   and;  ^Qp#m 


SOFTWARE  LIBRARY 


ThH  h^icNuAtr  lArhMilf  mjiluH  up  the 
ATARI  BOG  Pti'iwnAF  CumiXJtei  ^Htm  it 
only  h^it  itus  ucir'r. 

The  other  Kjlf  n  ArARI^comt^ete  ioFt 
wan  llbraify.  Vyu  ^4!t  ii  lull  [;hH»ii:i>  g1  ROM 

■jivft  you  Rontplwitv  control  in  ihap^ng  vou^ 

compMliT'f  r.ttj»4Khir  .>ricl  4Mtt^itit'>*-  ^^f 
Uittd  iTHjn*t|i!rTii!ni.  For  fKEiblpm  4^1  vmu.  Fof 
etluati4on,  f  <3r  tun  mdi  qames 


You  can  even  ineate  and  app^v  v^mirown 
pfi3^ar7L  ATA  Ft  I '5  BASIC  languagp  car 
iridgr  ^ivcs  vou  dircd  access  to  your  compiu- 
ler'i  contra J  processing  upjt,  memory  and 
color,  iound  and  f\ie  iransfer  c<i^pabiiUikei 
So  ytm  can  deii^n.  write  and  impit^iiTiFint 
your  i}wn  proyrams.  Ot  rri'Qdifv  ^Jti^thrtg,  arwi 
Id  mil  VQur  needs  Eas^Fy  Even  if  you've 
rt«vrr  ta^ed  to  acamfiuter  hstore. 


ATARI  Mcmorv  Modut« 
(Opi»oii#l 
Un^qu*  BfC  and  1SIC  plug  m  RAM  mod 
uin  hrl  vou  inM^ntly  tHpond  |>ovr  campu 
Mr't  inttvniii  trmmot^  up  to  4dK. 


ATARI  aiO  DISC  OBI  VE 

iOpltonsI) 
Uwt  itvif^rd  &^1"  diiki»i[e&  io  xM  up'  m 
ItaiC  bvtK  of  rapid  iuxxsa.  mfcM  mdtitjn  itpr 
age  for  each.  diiskiettE'.  Ai  many  ai  four  810 
Oldk    Drive    unrts   can   be  operaied   Lirnul 
iliWOuflv^  anrf  a«ces«ct  indiviiiuaHy. 


ATARI'  400"  PERSONAL  COMPUTER  SYSTEM 


ATACr  UO  "  IfTlRf  ACE  MODLftl 


joftncw 


rnifrtnt  nmt*in 


ATARI  40D 

Thit  ATARI  4D0  PertprinJ  ComFiutei  ie 
juit  iliai:  «  campu  I  ui  uKai  yuu  4:jiii  uu;.  It'i 
iPiiV  tn  uwn,  And  #a(ir  1o  Lipiniiti:  Evi-n  If 
vuu'vfi  ntivei  us«d  a  iromputffi  triitmrif. 

Bb|   dcm'l    kfl   iTl  itJniMlu   uprratlciri   fuol 
VOL!    Tti*  ATA^J  40CI  »  a  UM  Itidgi'd  qi>n 
«rd1   puipo&P  campuipi    i^iii  cdit  |^  <i  (ung 
Mjly  tOW^ifdli  ui'ri|.]lif v44^{|  yuui  coiTipJeK  lift. 


All  ^Du  hav€  to  da  ii  [>icrk  4  proyram  Uom 
ATARTs  [rofflpwRh^nijivfl  Jltwarv  of  pljQ'^n 
cartrjiiyt!  jind  cassutiE  Tsp^  iotfware,  Every- 
rhiny  from  imsli  btisin^^  ni^riagemfrni  la 
hQTne  tiirance  and  ccmipLiii^riH'ii  cducaiion. 
Plus  sorne  tif  Tlhfr  tntisi  thalicnginq,  TtiQuI 
exciiing  computer  gamei.  evei . 


The  system 


1  he  ATAHl  WO***  '.y^l*^^*  prtivtdi?*  eiS>  rfttejrv  !o  a  widr  %4rH>(v  <«t  hctunrhfild  rnhjrmdlri>n  Uvei*  *uth  *S  my^ic  cafnpasilian,  eleftmnit 
an.  and  hKjysehold  secuntv  conirol  jrf*  all  iil^nn^  .ipplitdl^unt.  lui  ijif  AtAlT^  000  y\siem  The  educdtianiil  and  enl^rtdinmenf  valuv 
builf  "ilo  thf  fv»tefn  I*  erH^l^^iS 

far  proley»tonat  in^.  the  ATARI  800  is  e^pand^ble  to  ktH^  an^  Miih  xtv*  nt^H^n  of  mo^l.  ^mj^ll  bu^me^^i^s.  and  t»iiK  the  n-evdi  oi  litp? 
bu!tir»ps'»e«  where  the  cenTr^i  connpuTef  t^  ovedOjldtKl 


Business  Si  household 
management 

«  Pefforul  Financial  M^nagiefiicflt 

k^f*^  lo  jjfNd  ivtrwal  tof  mcume  tJix 
purpcHe^ 

*  tccofd  KeetNAi  Bouki.  recwd^  ««nAl 
nu7nber%   iits^uranct  pol»cie« 

*  Cliargr  Accounl  MjnijBwtm  {Wrth 
chf^t  prTnfin^l 

*  Penonai  Ca^tiJ  Ivtvc^menl  Mandge- 
nvenf  ^locli,^.  bo^ids.  feal  e^taite.  i/^iLh 
Mocl  t|uDtatton  M!f\'H:E 

*  M«difqt  iistf  AddffCH  %Qok  fWith  prm^ 


Educationai  appticattons 

llw  entliii^ivr  ATAftI  HO  [itucalioful 
liiwf  on  AitdiQfdft!tn^\  ia\u't|i'ii.  i.im- 
tAM^  cn-er  JO  Mjbti*ct%   irH  ludin^ 


•  f  CCKHKn(C4 

•  Auto  .Vlrt^niLt 

•  Sociokigir 

•  U  S  HiUOfV 

•  Zoology 

•  C<iyn&«-hng 

•  V<MrjilHLtl«rv 


•  Vpt^'^in^ 

•  >(Mni^h 

•  Ai  count  inn 

•  CArprninr 

•  SratntH  * 

•  B*%H  H«i.tricit¥ 
>  WW  Id  Hniarr 


*  CDrnp>uferij;H(  Appointmenf  CaJ«tidajr 

*  tnvenlQr^  MaAafcment 

•  Arcrtunli  Pa v able 

•  lo-uch-t^ping  TrairKf 
■  Payroll 


BttiJtlrr 
Direct  inter «( lion  with  the  compul^  tdkn 
pJace  tNrouMti  the  ieybodrd  iHevhon 
icre^-ri,  jnd  ^pe^ker  1ht\  runmngrtidlofue 
belwreen  the  uve^  and  iKf-  (omjHrie*  If 
llt8t1i^Mh1i^d  bv  immfdi4*l»'  ^redfadck  xm  dt- 
curjcv  iinci  undent iindinii 


Entertammenf  applications 

The   ATARI    800    is  capaNi?   ot   pljvms 
SiOphtsl icated  thmktn^  and  action  ^ armies 
The  Enlcttcifmient  Pfi>Kr«Bi  librair^  can- 
^ntt  of 

Iliiwtmg  names 
Cheii 

Business  SimuldticMni 
StcHuk  Market  StmuldtKHi 
Space  Adventure 

Actton  gam« 

f  ouTHpldvc-f  iSar^etb^ll 

Supeffbug^'^  DfTvirig  Gdme 

Game  oi  Life 

Super  Bfe^hout'^" 


^w^mt 


CATALOG 


On  this  pag«  Tufts 
brmgs  you  .  ,  , 

YAESU 


FT  101ZD 

Htgh-P*rfiMreidficv  HF  Trcnicwtnr 

FTtOlZDHFSSr  *ma-*^t   iHnno 

OE»n;Krjmit«  119  kicWdPi   vji>tjdjli»  IF  htnti 
w{[:tTti  d>4iul  piuii  m^ksf  ttvQucnCir  f. 

rfcptkhrr  dyrt^iMM;  mri^    T»^  f  T  fOIZD  tnii|f 
be  ui#d  laiTh  jil  ot  ih«>  FT  901  ufxn  jccn 

Mij^rrfifflg  ra1<!fn«l    >.  '  ,       y 'it-   and 

UHF    cOiWjQtt.    jrid  mdndugrnq 

FT  lOlZ 

Tofi  P^trf  Drmvnci  lor  lh« 
B-iKlfiei  -Miralad  AmvtBur 
It  €!conanty  fb  tm  ifniurtAm  G&mt^et atton, 
^■■li  v"u  li^^'t  fiMK!  tin*  frfqi«tnq|f  fxnmi^t 
and  ihquai  divpii^v,  ihmchoowitfit  FT-IOIZ- 
The    }ve^t%idn    Vf^O    yirdP     inc^hAriimfi    a 
coupled  ID  1^  oBtyiornid  maiIhiq  diip^iy, 
iiruviijinn  r^ulutiofi  to  ^tMt!f  tHm  \  kHt. 
All    uUiei    ftjJlyrirtp      (ho    vjii^blif    If    b^iid 
width,   rt   spflodi   proostior,   supcfti  nciiw 
L]4jt)bef.     VOX  >tn1ic«l    to    the 

fT  10120 


YC500 

l>C>0<^Hi  F^iTequirricv  Caunlur 

Th^  YC  SQO  uHlij-irii  ridvunimd  IC  ivdhn^qutn 

■inrl  n  dlJdl  amy  avElnm  1u  tnuvdtr  dccuuie 
H  iitiyill  ni4jilijLJi  |[i  crjt^irr  500  MHf.  Qaih  lUH^ 
.iml  kH/  indiuiEiiniii  cjTi  iMi  iipbgxild  wiih 
t',iw  qyni  thU  4iiri^|4<  iivithi  a  Hip  ol  4  iMilch 
lki  thii  tmni  pdi'iiuk  A  bjllt  in  dc  ynd  dc 
■jiipplv  tirMl)1i:i  fctfiipkiiir  ituryhiNrv.  and  q 

iluuLih'  liidi-d  <>{JiiMy  <:lrs.l(ji|;  tKJUrrl  utMurttt 
^uUIn  und  jccyiiiloo^wfviuyn  with  itrNa  bill  tv 
i4)i    rnuny    v'cait, 


FT  T27RA    -    220  MHz  FM 
^T  227RB  144MH/FM 

FT627RA  50  MH/ FM 

lUt  i-  r  t2/KA  f  Te?7RA  «nd  FT  72;Ra 

ed    fiiiffTiiitV'   cowBtiip*    fpr    ih«    daniaridMiy 
VHP   FM  I  '   f    Quih  fwJiEurp  Lip;c$Drirn 

scdnrtirig  ju^,„ ;ii    wrih  i:Q#iirol  hom  th« 

niiooptKif« ,  the  u^^itncf  ^at'Ii'  ^Ihi  wurcl*  Iqi 
J  fjtrtv  or  cJ«4r  ehitnnvl.  tf  vow  «"!*»   Four 

ch4nfwH.  *ntJ  urw  lor  «  149I11  of  141  la  4 


MHr 


'^"  lilt -wild -»t4ic  FT  70  prcTvKlf^  ■^^^^'^^t  jrvf 
jrtHKffice  tor  thff  tfn«lei«  01  now- 

Tht  ru^ipd  tiMHttioi  tin#l  jimpliftti  i^agft 
apffatm  M  dr»  input  pjwur  of  lilOW  for 
SSa    «r)d   CW.  25M  ite  All    T1^   VC  7B 

frnlrcjtcan  of  yoijt  o^p(<rtii#»f  InvquHiftcY  from 


IMEW  FROM  YAESU 

FT-707  -  "WAYFARER" 

The  FT-707  offers  you  a  full 
100W  output  Dn  80-1  Om  and  oper- 
ates SSe,  CW,  and  AM  modes.  This 
full-f^tured  transceiver  is  ideally 
suited  for  your  home  station  or  st  a 
fravcfing  connpar^ion  for  mobile  or 
port^te  operation. 

FEATURES: 

•  Fast /slow  AGC  seleiilTon 

*  Advanced  noise  blanker 

*  Built-in  calibrator 

•  WWV/JJYBand 

*  Brighi  DigEtal  Readout 

•  Fixed  crystal  positron 

*  2  auxiliary  band^  far  future 
expansion 

•  Unique  muiti -color  bar  metering 
—  monitors  signal  strength^  power 
output,  and  ALC  voltage. 


FT  9011  DM 

Our  Top-of 'thH-lJne  TrBRiccivor 

UnparQilelsd  receiver  iMTformance,  c;cjri- 
htnpd  with  tiatE-pf-The-ftrt  Trammiitcr  fej- 
tLfras,  maket  om  lOp-ofthB-line  FTBOIDWI 
ihe  ham's,  dream,  at  hcrme  ur  awav-  The 
rticftltffrf  foaturas  continuously  vfiriabk'  IF 
twntivyidih,  rti^ciJan  tuning,  a  ON  audiu 
peifk  filter,  and  indu&trv^fldUinti  dynamic 
rttn-ge  ThiC  triinimit  ^itifi  inclucks  ct  hulU-fn 
CurtL*  S044  tC  keyer,  RF  (pench  proccsicir, 
and  3  lO-iemnd  ""TUNE"  «nxJ«  limEr, 
v^hich  pfciFcnts  d:iniii[|ie  fa  yaor  ftnali  cauKnl 
bv   e)tciitsS4v«  keyiiuwti  iima  while   tyn>n4- 


FT-625RD 

All  Moile  6fn  Transcerver 
Thg  FT€2SHD  =*  deygrt^d  tOt  locte^i 
dE^n^ndirtg  fim  aperstnr.  Bwit  into  ewir|r 
FT  €2SR0  are  ^n  rf  ipeteh  procesaor.  i 
h<i|h-iwrrofm4n(x  natse  bldokce,  inU  ±1 
llHi  Fcpeite?  ^il  fat  FM  buNt.  Avolt^ 
m  isn  iQ^tion  1:1  Yaeuii  vxcjtinq  rrwm 
unj'i.  ^lowBTi}  stamsfi  ^"^^  rte^tl  of  anv 
Crequencv- 


2fll  F  M  TfjfflMjMPig  wrf h  CHJ       '^  ~^ 
Ttm  age  of  tsmp^ifeti  >i£&  ^jgaladKl  onto  "'*' 
Aitumjr  u^rw  wittt  the  aAndMneefiiefvi 
Ifw   nrw   CPU-25CM3R   2m   F||   iramctf^ict 
Controited  bv  a  4Hbii  cenir^  poces&ms  yrini 

tOTHr    tiurii    ^ncraijDm.    m    o^troir^   isib 
diiditalt  lone  M^wddi.  arvi  3SW outjMit  »ciq%\ 


MODEL 

FT-SOtDM 
FT-tOtZO 
Ft-IQIZ 

FT-730«U 

FT -76 
FT-ie7M 

FT- 7117 

FT-i27RA 
FT-»7ft 

FT  22&RO 
fT-22?R8 
FT-63SftD 
FT-€37RA 

FRG-7 
FRt;-7iX10 

QTft-240 

VC-SOU 

VC-SOOE 


FA-0 
FM'90r' 
K¥  901" 
MU-90t' 

SP-dOl 

FTV-90IH 


YR-901 

FV-90mM 

FC-^901 

XHBHC 

XFaSB* 

OC-10!ZD 

20-1 

FV-101Z 

PB-1424 
P&-16i5 

(viivte-4 

FP-12 

MU125/62a 

XridJHG 

FTS-B4 
FTS-32ED 

FTw-aeo 

FA-9 

XF-JttC 
Lie- 1 
YD"  to  I 
YC-fiOtB 

NC-tA 

nc^i 

PA-1 

roao2 

NBP-9 

yit-24 

FiA.» 

LCC-7 

rA-2 

FTS-53E 

FP-12 

FP-107 
FF^107E 

fC-107 
FV- 107 
SP-107 
SP-107F 
FTV'I07« 


DESCRIPTION 

pnicE 

HF  TRANSCEIVERS 

1Q0-10fn  pcvi 

S14S9.0O 

tSO-tOmnevt 

ad^oo 

Anjilog  VenicHU 

149m 

UHF  TRANSCEtVEII 

44Q-4&CIFM4cvr 

439  00 

SOLID  STATE  HF  XCVR5 

m^toiTi  loom 

675  00 

ISO^  lOm  SSH/CW/AU  w/a  OIU^  &  menffiy 

104B.00 

iO-10n^20fnV 

TBA 

VMF  TRAl^CEIVEflS 

FM  tnoiMt«  itcyDcwdi 

&S500 

XX}  MHj  AutoScvi 

479.00 

2m  Syn  3W  timif^ 

39900 

?rn  rirtth  0*ft<Ul 

B9&oa 

2^/4  Mtfn  w/YM-^ 

4?hmi 

6rn  AM  Mipdi  umr 

895  HO 

§m  4  M«mory  kc** 

399  JXl 

SOLID  STATE  RECEIVERS 

CDrTHTM»ntCtlc<H& 

370  JOO 

All  dand  HF 

Gi6i» 

LII4EAR  AMPl-lFIER 

l^ft-ISm 

iS9UU 

ACCESSORIES  ALL  MOOCLS 

»■ — '-  ^ 

t5  0Q 

Lo  ptsf  iiiiar 

34  00 

Quartt  Dock 

«9.(M> 

TEST  EQUIPMEMT 

mo  MHj  10  P?M 

23900 

V]Q  Mill  t  Ppli 

339.00 

SOOMKf  0.07  PPM 

SJ7ilO 

20001^  Peak  ftudiri«  SWII  BridQi 

9SO0 

AOC£$SQRIE$  F0R9Ql/lCI1ZD£«riH 

{All  itfi'mt  &tri  bv  u4«d  wilh  (he  IOIhZD  S&fies  eKcepl 

'  liifm  1 

F#n 

i     20.00 

FMAdipw 

45.00 

Itf  yer  Unit 

4S.O0 

M«mOry  Unit 

124  jOO 

DC~OCConw»riw 

ecp.00 

Spulur 

3&.00 

Sp«*har/Pjtdi 

74.00 

TrarTivrittf  ui'/2m 

4SS.00 

2m  Mitpief  only 

154.00' 

6m  idiP(»r  CMily 

11D.O0 

JU  r.m  idani«f  onfy 

2^.00 

Moniloi  Wf/wiape 

S1S.O0 

Cocto/H  1 1  V  Otcotfa/ 

730  jOD 

Svrit^n4ieed  VFQ 

41  £.00 

Anicnna  Tuner 

le&.oo 

CWFiUiH 

4&.00 

AM  Filter 

45.00 

OC-DC  Ccnvflftar 

GO.OO 

Anal 09  RvadDut 

ISO.OO 

Rtimot-B  VFO 

17&.00 

ACCESSORIES  FOR  VHF  EQUIPMENT 

Marker  Unit 

BO,Ot 

Tcinc  Squflkh  Unit 

30.00 

Mubllif  Unit  lor  I620S  £1  FT^22l  | 

2  3. DO 

^obWt  Mbuni  4227R1 

fl.OO 

4  Amp  Pvir.  Supply 

50,00 

n  AmpFwr   SuDptv/Spkr  ^25QORK) 

u^-oo 

Memory  Unit  for  E22aF!D  &  62SRD) 

165.00 

ON  Filter  (D2GRD1 

4B.00 

SSaF4t<r{6a5RDl 

45.00 

Kirr^fiti?  Sptiiikifr 

21.00 

64  Tana  Swltchabk  CVCSS/ Burst  Encoder 

80,00 

32  Ton*  CtCS^  PrD^r  jmmjtil*  ^ncodsr/Dscodm 

tb;^ 

ACCESSORrESFORlDI  SERIES 

2m  firttrt'ifuncr 

275.00 

fan 

20  DO 

AM  Filter 

40.00 

CWFilt#r 

4000 

QC-PCConveitn 

50.00 

'Mofiitof  Sr.opi 

321^00 

DigiTi.)  R«4idout 

235.00 

Spe^Mtf 

3S0D 

ACCESSORIES  FOR  HAND-HELD  XCVR^ 

Ibrir  Drop  m  Charpr 

s  4%m 

3  hi  Drop  4 n  wiih  Power  Supfily 

90.00 

Mobilf  B«ttltv  Eltfnin«tor 

39.00 

LMlfw  CifW  Cut 

35  00 

Top  Cover 

3.9i 

Siliflr  V  Pick 

2300 

1  &  h  f .  Will  Mount  CNrier 

IO.QQ 

5t«4lufMH; 

32.00 

Smm  V  Shwye 

800 

Laii«hi«r  C^rry  Case 

3500 

Tt^ViCDPt  AntirtflA 

850 

Syn.  33  Tona  CTLiii/lurst  Encsoder 

40  00 

A^iSSOtllES  FOR  SOLID  STATE  XCVRS 

17  Amp  Spitlear  «rith  Power  Supiiiy 

132.00 

Qf9>tii  RcMtotn  Cmmm 

110.00 

tnlirnfll  Ppwitr  Sofsfiity 

13900 

Exiamil  Powtf  S4i|i^y 

145  00 

Oi|itil  Ifetnorv  Shid 

t25J}0 

Anivmi  TuDur 

139  00 

n«mot »  VFO 

125  00 

Sip»*luer 

29  00 

gpiilnf/PjtcH 

6700 

Tranivftter  wrTfn 

284  00 

Gm  AdwasQAly 

11000 

T^Oon  Ad^ptft  Only 

?55  00 

CATALOG 


Electronic 


from  Barker  &  Williamson 


MEWillFFEIIEMT 


5-BAlMDTRAPDIPOLE 

(80  thru  10  meters) 

f^owttr  r«ied  2k  WPEP 

approx.  110  H.  span 

Complete  with:  wire,  traps,  end 
insiilaiors,  50  ft.  RG-8/U,  PL-2S9 
connector,  heavy-dytv  c^ft  ^llumt- 
num  and  Meat  lie  cent^  coftnecior. 


Pre-BSABmbled: 

Model  370-1 1      Kit  (illustrated) : 

-  $64.B5      Model  370-12  -  $54.95 


Model 
fduinbef 

40BT 

416T 
A321 
504T 


Dm.       TPJ 


SOffr 
51QT 
516T 
S37r 


met 

616T 
S32T 
8041 
806T 

aoar 

SIOT 

eter 

e32T 

1004T 
lOOffT 
lOOflT 
lOlOT 
1016T 
10327 
12&4T 
12MT 
T308T 
I210T 
I216T 
1332T 


m 
i/a 
tn 
iy2 

1/2 
1/3 
S/8 

sm 
^m 

sys 

3M 
VA 
3/4 

3/4 
^4 
3/4 

1 

t 

1 

1 

I 

1 

n/4 

T1/4 

tm 

TI/4 
TtA4 
Tt;4 

n/2 

tl/2 

nn 

lt/2 


4 

a 
to 

f6 
32 

4 
6 

10 

16 

32 

4 

a 

ID 

16 

32 

4 

6 

i 

10 

le 

33 

4 

e 

8 
10 
IS 
32 

4 

8 

20 

ie 

32 


Wir9 

St^e 

(AWOl 

IB 
IB 
IB 

ts 

24 

t§ 

18 
1& 

ta 

20 
34 

te 

13 
18 
18 
30 
24 
Ifi 

ia 
ii 

18 
20 
24 
14 

14 
16 

IB 

24 
14 

14 
%% 
IB 
20 
24 


Length 
of  CoHi 

(IficheaJ 

2 

2 
7 
2 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

7 

3 

3 

3 

3 

3 

3 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 


PRICE 

£2^ 
2^ 
2^ 
2  42 
2  S3 
2  7B 
220 
2^7 
233 
2.40 
2S3 

2.Be 

217 
23a 
2J? 
2.42 
2  61 
2JI 
2.46 
2.52 
IM 
2  73 
2.7B 

sn 

6JI3 
7,17 
7^ 
7.48 
7^ 
8.38 
6  70 
7,17 
7^4 
7J0 
7,83 


Modid 
Numbv 


I404T 

13M 

f406T 

13/4 

1408T 

1374 

MIOT 

131^4 

14ieT 

13/4 

1437T 

13/« 

1604T 

2 

1fi06T 

2 

l«WT 

2 

16  tor 

2 

161^7 

3 

2004T 

21/2 

2006T 

21/2 

2C308T 

21/2 

2010T 

21/2 

2404T 

3 

24D6T 

3 

240eT 

3 

2411]FT 

3 

10S-1 

3 

ie&^2 

3 

3204T 

4 

3206T 

4 

3208? 

4 

32IOT 

4 

4004T 

5 

40O6T 

5 

4008T 

5 

4tl10T 

5 

48041 

& 

4iOffT 

8 

4eOST 

& 

48107 

A 

Dia.       TPI 

4 
G 
8 

10 
16 
32 

4 
6 
S 

to 

16 

4 
6 
8 

to 

4 

8 

10 


4 
8 

8 
10 

4 
6 
8 

10 
4 
8 
8 

10 


COAXIAL  SWITCHES  AND  ACCESSORIES 

to*  inTtrin»Mt»CtJnrk  and  flf^  f#itch<nfl 


Mo*i^17& 


At 


^^ 


9. 


Mi»d#l  Ei6tiA-l 


h^MlHSiK 


&>§} 


iVtedvl^bdiA 


Model  5S3  Modti  S94 


hh»d*|!^1A 


^ 


Modd  377 


-^It-iTV^ 


PI-DUX*  Cailt 


tinat  arrtpmwrw 


BW 


|\ 


MODEL  DESCFtlFTION 

SWI7CH£S 
375  Pfl07AX  iwt^.  ^rouncb  itl  cHcepi  elected  cmiput 

circuit.  6  OuTputt. 
STfi  FftOTAX  fyviidi^  GrcMjnA  irl  exccpi  elected!  ouipul 

dtettlt.  Sltrth  fwH^  position  (^aiiiKh  j(l  outputs. 

377  QqajujBI  Aminni  ft«l9V 

&50A  Ant«n(WRF  Cfiax  SviriTcft.  §  Outputf, 

SSOA-i        Atit4mi/nF  CotJt  ^ftch  2  Outputs. 

55^A  Sptcttt  2f)fi4<,  2'iHiiiTH»n  twich  ided  to «wrEcii 

m(Vf  R  F  drvict  a  of  out  ot  svmi  cnnnActiaa 

in  «  cotAiAl  f tfi#.  2  DuiputL 
&&6  Brackvt  Hdiy,  fof  '«hII  mowttiing  of  iv^il 

oonncctDi'  f)if«tdi«i. 
590  JI,n|inn«/TtF  Ctus  Switch .  5  Outpurn. 

&90G  Grid«iert<!h  tit  tfvc^Ktetecttd  output  Cifcutt. 

h  Otriputt 
5S2  Amififu/nF  Co*k  Swrtc^.  2  Outputi. 

^3  Smgli  pota,  3  po»iTiw>  Antemu  ftF/Cou  Switch.. 

S84  O.P  D  T  An^MHu/RF  Cqom  Switch,  (rrf^cfiw^s 

tHKQ  outputt.  bvMltn  ti*9  irtpufs. 
SOS  GrQtfMJii  J|(I  «*c«p>t  MTltfciid  cxitput  cimiii. 

SOulputi 


PRICE 


S19.7S 


19  75 
22JG 
173} 
14^ 


17^ 

5S 
IBJO 

1S^ 
17.7S 
17,50 

ia^5 

21.50 


Model     333    dufTunv     loj^    wait 

Poniiblfl  250  WATT  RATING 
Air  Coaled,  Ideal  tioki  s-ervice  unit 
for  mobH«  2  way  rad^o  -  CB, 
^Tidrmo,  butindss  band.  Best  (or 
QRP  amatour  use,  CB,  wJlt»  /em 
to    5  watiB  fiiH   locale  low  ptivv^t 


On  this^a^e  Tufis 
brings  you  .  ,  , 

B&W 


Wire 

Si^ 

(AWGl 

14 

14 

14 

16 

IS 

24 

12 

14 

14 

16 

18 

12 

12 

12 

16 

to 

12 
14 
14 


8 
10 

12 
12 

B 
10 
12 
12 

B 
10 
12 
12 


of  Coils 
Unches)^ 

10 

10 

TO 

to 
to 

TO 
10 
10 
10 
18 
10 
10 
10 
10 
10 
ID 
10 
10 
10 


10 
ID 
10 

10 
10 
10 
10 
10 
10 
10 

m 

10 


PRICE 

S^  10 
iOl 
5  12 
5:23 
SJfi 
5.6S 

%m 

8.71 
9J82 

9.0* 
10.14 

10B0 
ItAl 
11,12 

11.23 
1377 
13.28 
t3.40 
13.50 
5238 
6102 
69  39 
70-74 
67  23 
€ii.58 
83.^6 
84  78 
36.94 
9045 
92,34 
^,36 
100  98 

loa.oo 


HJfcina  iSi  1  rftlftJ  le  I  KW  PEP 
Mkjoi^  iaS-2  lalud  111  3  KW  Ff  P 


«  A#>4PVI 

H»(jh  Pow«-  -  1O00  VUATT 
HATING  Oil  C&ttitsci  model 
3  34  A  dyffimv  Jo»d  waltf««tL'r 
Ljr  most  populjir  combiirtatiDn 
ufktt.  Handles  tull  amateur  power. 
M^tar  rarigpB  incli"bFiduallv  calt- 
bf^lwi  Csn  bft  pan«t  mounted. 


w-* 


•  i'  wi  tn 


Mod&l      374     dummy     load     wait 
ingter    —   Top  of   ihe   Line         1  taOO 
WATT     RATING  OM    Cooled, 

Our  highest  povurer  combination 
unji,  R^r^d  to  ISOO  waits  inpul 
(mte/iTT.itlentJ.  Met«r  rgnges  are 
JndividuaUy  calibrated  for  highest 
accuracy. 


immiCi       I    *i# 


1>C  <A  .301  UH-i 

lev,  +*4-''  '■n  M>tA 

^?3t  Ac 


Wide    range    atieriuaior    —    Modal 
371   1_  Seven  rocker  switches  pro 
vicle  atter«J3iion  fro^m   I   dB  to  61 
dB    m    7  dB    st€p$.    Switcbei    are 
markect    in    d6,    1-2-3-5-1020^20 
Sum     of     act  mated     ¥wwtdheif    (IN 
po^ittor^!^    gives   attenuation,   With 
sit      switches     irt     OUT      posiiion, 
there   <£    NO   insert iof^  ia&'&.  Alt^n 
uator  mstalts  in  coaJfial  line  using 
UHF  connectOTS, 


CATALOG 


NEW! 


MFJ  IHTRODyCES  THE 


GRANDMASTER 

MEMORY  KEYERS 

At  $139.95  this  MFJ-484  GRAHDMASTER 

itiemo/y  tieyer  gtves  you  more  features  per  dollar  than  any  Qther 
memiHy  keyer  avaJLalirie  -  md  Here't  Why  .  .  . 


i.-ifnrr 


I  wi^ 


/fff 


A'w 


MrMMy  (a  tn  uru  ami 


%%«k»A» 


1HE   uiTnw 
r«LL  13  rijiil 


VULUMf  CM 
tttl  raMi  II 
IM  HI  ■ 


ttUf  MKil  UNllDL 
Il>  1:1  :  4lHI.'^r-j   PULL 


LID'  •*(!;<&*■£: 
Ill  I  *,•>  HI-FLAl 
UtlUt 


MEMORY  KEYERS 

MFJ-4a4  GrjJidmatBr  MfrniofV  fCeyer,  Up  to  iwttufl  26  character 

me£$4^  (itui  d  IQQ,  7&.  ixy.  ar  2&  dNaiacittt  mi»i4ijc! 
MFJ'483  Qrandmastfrf  Mtmof  v  K«v0-  four  25  or  '  50  and  two 

MFi-4St  {jtandmaflv  livnory  iCcyvr.  Tvnti  91  chaaeisr  mefeaqn 

PRO  FESSail  MORSE 

M  F  J-^  ro  Pfofessst  licitH.  ftmitom  codlB  gawf  tMof/kmitt*  ^  Mowm  cod* 

hjll  fe^tuTB  DiTln  k^fWT,  spaefl  rspdout,  ii*i#v  fOf 

TELEPHONE  PATCHES 

W  F J  -624  Crjsp  cfe^ j  pf  ol^iu  on«l  40  undi  ng  audro .  Vii  met^r  to  r 

manitprin^  lln«  4«vel  and  for  nul)rr»g  foi  miu\mum  ^paratign 

of  transmluflr  and  rpsiCeivef,  easy  patc-h  In  patch  out 
connedions 
MFJ-B20  SaiTkH  a?  MFJ'-034  wxcipt  wtthcfUT  mutur 


^OMi  1  I  1  Ml-  fiw 
'J'.  '  H'-n  iflinkt  $ff 
'•^'  •  ■  e  frfur  10 
Tmiit  1%  &i«*p(rrCT 

#<«i '  #  AKi  V  m/im 

(Ml  1'^  niifciiiicrrKi  vf 
inllilinlj  iHill'aH&  A  9, 
r.  iKi  1) 


1^35 


2Q9S 


149  95 


$ 


29 


95 


MFJ  407  ORP  IfinsmiU*! 


fVltSCELLANEOUS 

MFJ.202 

RF  Noise  OndgJB. 

MF4-1030eX 

Receiver  Prni!«clot. 

MFJ20G8X 

Freqaencv  Stinriard.. 

MfJ^OT 

QRPTrans.miUrf. 

MFJ^4av 

Ctimpsnron  QHP  VFO  for  40T 

CPO-56B 

Code  Pr^ctiCD  0^4  Hi  lor 

TK-&5& 

Qptinnsl  Ti^lngraph  K*y. 

5^  MB 
49.05 
29.9S 
29,95 

2^,95 

17,95 

1.95 


95 


i%P'«fWI 


SPEECH  PROCESSOR 


l.S^»0«x   u 


MFi-a26 


LSP-G20BX  II 
LS«^-S20BX 


Rf  Sp«vcli  ProcfVKiir  Plu^  betwnrn  microjPlWM'ie  «nd 

119  P^weffMl  naturdl  tpunding  tpattcH.  Vu  mefet 
ioT  adju5trtiertt<i1  pfocwsirtg,  4  pjin  mic  jacfe,  fl  dB 

more  av^rit^  SSB  povi^fir,  use  wifh  411  y  rig  ^nd  inv 
mic,  push  button  on-c^ff/bypass, 

Lo^rLthmic  SpMch  Proc^sisoT,  D^luxo  mod*!, 
Logathhn^ie  Sptcch  Prcf.nuif . 


59.95 

40.95 


^ 


95 


MFJ  ENTERPRISES 

DELUXE 

Versa  Tuner  I 


iVlF  4-964 

WFJ  9B2 

MFJ-9ei 

MFj.daO 
liFJ-9fi2 

WFJ-961 

MFJ-&41B 

MFJ-940 

700-0014 
llffFJ-04& 

MFi^«43 

MFJ.  901 

NlFJ-aOO 
MFJ-ieOlO 


DirfLU«  3k: W  Vifia  Tun«f  tV,  SWR,  lorwaf  d-retPscted 

wattTTiatifr.  rf  i)miT)«t«r.  dumfny  IokI,  BfHtnriji  milch,  bttun. 

3k W  PEP 

3fcW  Vcm  Tunejr  iV.  7  pasitKvi  iirilL*nna  iwmtch.  balun. 

aicWPEP 

3kW  Vena  Tuaif  IV.  SWR.  la«ward-f*llK«MimtiineiBf, 

b^un,  ^W  PEP 

3kW  VftfM  Twiir  IV,  Bti»h-m  bilM«.  3iiW  PEP 

1-S  kW  Vwna  Tumr  III  SAT  ft.  fof  warti^vilvctHJ  vnmmtir. 

16  pobiicm  tnffivit  i^v^tch,  tii^ktf).  I.SkWPEP 

IJiklW  Vwtfl  Tun«r  HIS  j]Df4tJOn  inifrfuii  ««ntdi, 

biliin  fm  b4liWKl  hrm,  l^kW  PEP 

0«lujui>  V«fU  Timet  II.  IJIiimite  m  vtvtnnM  tuneri.  SWA, 

dyrnrny  laid^  lonward-reilected  walim«t«r.  tiont  panel 

anlDrtna  ftw^ch,  batun,  3DDM  dutpuf. 

Ver$a  Tutiet  II-  Improved  mociisl  wilh  SWRywattrneter, 

Bntenna  vwJTch,  belun.  rnobile  maunUng  bracket. 

300W  otjtpul 

Versa  Tunar  II   SWR/wattmetBr,  unbrri fit  twitch,  na 

bdlun^  nonriDbilv  rriflunt^  SOOW. 

Mobile  mount  for  MFJ-940 

Vera  Tuiln  M   ^ilh  SWR/watimciir  and  rhnblb  niDuntvng 

brackei.  Ibv  @  poiition  anrenna  iMfitirli.  3l!K)W 

Ver^  Turwr  II   fHi^h  #ntErwna  fwilch  innd  mctiiie  rrounting 

brac&Jt,  kis&  SMR^tfAttmattfr,  WSNt  miput 

Vena  Tuner  II   Lvn  SWR/wltfftlg;  vitrrma  wvitch 

moitfti^ng  bracliJCT.  30ITMf  OFEpuc 

Vera  Tivwr.  Mat^vs  anytTmif .  Covi ,  rfndiim  Wfrts, 

birlancc  tiiwt,  200M^  ouiikit. 

Econo  Tunvr  Mmd>«  cnax  and  tpicloin  wires.  2DQVy 

il9ndo>m  Wm  T^nm  For  ra«MSwn  and  torie  wim.  20CIW 


299.95 
199.95 
ll^^ss 

tmm 

129.95 

79  95 
B9.9g 

69^5 
G9S5 
59-9& 

39S5 
29:95 


24-HOUR  DIGITAL  CLOCK 
SOLID-STATE 


^ 


'1:59 


^ 


29 


95 


24  HOUR  DI01TAL  CLOCK 

Wf  J-101  24  hour  ditfUrtl  tli3<1c,  iotaltv  totid  flila,  $"  blue 

displflv  ilifew  TE-S20S).  ID  lirPB,  fock  function 
(prevents  JiCDdentflJ  rnisieiting  oUimaL 


2as5 


These  MFJ  irilte  tlhefS  Mxt  tnt  itiiiil  coped  lit  Inditslry. 


cm  JO  wj  um  t«  »mni 


'29 


™iti 


II 


IKi 


.  w             n            ^      I                 n«^    *  Vdi 

- 

■ 

SSS/CWFlLTEKi 

»  _ 

*  a 

MFj-;52 

Dual  liifiMiJv SSB.C^  acl)^^  ijtt»r  Si^ntl  EnharMsr  l| 

'■■.I      1 

,.*  i.s*,,    ..., 

2  r»i»  lifnit«rt,  ifi|Mis  fw  2  rigi.  1 10 VAC  or  12  VDC 

nJ9S 

/"^LirtC    ■rU'^     Et*.^**«k>«Kti'     H  AUiAl 

* 

a  *  i 

MFJ  751 

Tunable  ^@/DAr  a^fiive  f  iltsr  Sj^maH  Enhartcn . 

t^  M U ^'ll'U^ J"    ClrCilvfl*!.    n^Vfwr                                 « 

Si«lc  «l  in>  tn  Ovii^  w»r4   ctifins.eo4i        -*^^ 

IIOVACor  12VDC 

mMB 

K*ir«i-l»n<«<fii^. 

MFJ-7ai 

Super  CW/SSB  f  iller  2W  ajriplifif  t  .  riiMM  hmitEre, 
Inputt  fm  2tigi.  12VDC  of  1 1DVAC  Mttfi  opikinal 
AC  Bdaptfl! 

&9.9B 

ELECTRONIC  KEYERS 

MFJ^7aO 

DduKftSufMi  CW  FiHei,2W  sfrplltl«ir,  T2VDCgr 

IVIFJ-604'1I£      DflluKft  KevcT,  Dol  tind  dasti  mflTno-rVu 

69  S  5 

llQVACwIilt  gpTional  AC  adapter. 

44  JS 

MFJ-404             Econo  KevRf   Biilli  in  paddle^  plus  {ixtni. 

€9.95 

GWF^2BX 

Super  CW  FiUur 

29.95 

MFJ-40Z            Econo  KByar.  BullMn  paddle. 

44,95 

SSF-20X 

SlnctleSidsbiMd  Filter 

29  95 

MFJ-^OO             Econo  Kov"   E^titfnal  Key 

49  95 

AG  Ad^ptar 

12  VOC.  200  mA. 

7  95 

M,FJ-408             Nsw  D#fuK«  El#?rronic  II,  sp«ed  fsiritiut  mifiijr. 

locket  f Di' ! 

CWF-2PC 

Sam*  wif  id  iirid  teitad  PC  board  a%  m  CWF  '2BX 

Memorv.  raridomco*  pnerataT,  kevborfd  3044 IC  iievar 

with  4  poiilton  twitch 

19.95 

dtip  dot  arid  d«ih  m«morv  Up  to  50  WPM, 

79S& 

S&F'2PC 

SariM  i^itnJ  arid  tnlcd  PC  board  u  tn  SBF-2BX  mith 

BY'1                    Btfn^icf  D«fuM  Iambic  Packl^H.  H*b«v  UmI 

bale,  ncin^ikid 

4  poniifiHi  vmHdtt 

19.05 

N*t 

39  95 

ACAd«>i«f 

S  VDC.  :100  mA. 

7.9fi 

CATALOG 


Store 


$299  00 


BEARCAT  220 


Ait&t^X.  Minn*.  Piit^K  StrpiKW.  Til*  220 

Hardl  iitfirt  Ain^iti  lB*nc}.  anothrr  for 
Uviint 

•  7  B*n<M  -  UiW,  H»|^,  U«F,  UNF-T. 
2m  «iut*uv  and  7&  CM  Ht«n  -  plui  Iti* 
Juf  cf  ttf  Band 

•  30  Charmcli  -  tc«n  itp  ta  3Q  tf  squanciai 
or  fffihir  of  two  titnltf  orf   10  i;h«nn*lA 


# 


AuioifLttie  Starch  Salcctivp  Scan  D*lav 
-  Auiomatic  toclt  Out  ~  FjitvniiHl  Track 
Ti,inifig  -  ilimiil  Scjn  Cf^tttil  -  SiviQle 
Afitffin* 

nmdchini^l  twtv  two  wcondt 
AC/DC  opw  jiran 


i4e^ 


SI  49 .95 


rovmtn 

■iote  lHi>di.  moFff  c^ufincli  -  mora  ncatwiint 
ilitHi  than  oth*r  Hand-H*icfL 
4  Btnds   tLo*.  H^|h,  UHF  *f)d  UHf-T> 
G    CtMDiMli  —  iTior?   monttDcinq  c^MCTTV 
'  RtMaber  Ducfcy' '  An  senna 
B^\i   Qj{3f   fr««i  hyidi  nvhilfr  fnonico<'''n4 
B  chafvi«l&  per  second  icarx  speid 
AutofTizTfC  or  manutf  icanning 
tndincKii-(  diamnef  Icx^mutv 
PtoriaWe  —  law^Ns  orilf  12  duhch 
3jTtefv  opeta\edi  (6  Vdcl 


On  this  page  Tufts  brings  you 
DAf^A  U  W.  Mifferl 


BEARCAT  300  S499.9S 

Sarrct  Saar«i> 

Ovar  2100  prt-ptefrrmfnKf  fnqntnami. 


-  f>blioa. 


BEARCAT 211 

Mora  apdMtitirt  -  more   r«finenMflrti. 

211  $en  A  nem  itandwil  lof  svnthsifcd 


Tht 


amateut    l-ttm 


S279.00 


« 


&^B«nd    oomta^  -  Low, 

UHF.    UHFT    and    the 

Band. 

IB  channel  moniToring. 

Diftlsl  Etectronic  Clock 

VarKjible  Scan  Speed  -5  Of   15  dhj*in*li 

|Kt  tecand 

Otiuxr     Kcybodrd.     SynttKSiiK)     Pto- 

AutDPTiAtJc  Search  -  Selcciiv«  Scan  0«lav 

—  Aytarrtdtic  La^k^ut  -  Pitentsd  Track 

Tuntng  -  MflTiual     Scan     Controf  -  Hold 

for  ttopisir^  on  freqiLienciieii  vwhlle  aaarch' 

ing  -  Single  Antenna 

Oectmat  DpipTav 

Auto    ^uelcti    factory  set    for   optimum 

r&CBpTion 

AC/DC  operation 


at  t*ngt 

FJra,  hbffi«»a^  HMi,  Emerqrncv. 
Ge^ntfnnwnf.  Foteilrir,  Iftdiirt- 
viwi,  Tfnnporiinon  m<t  Ajroa?^ 
50  ChanAtli/5  t»nd» 

7  Ban^  I  Low  5r  Hs^  VHF.  UHF.  and 
UMFT,  AM  AircTfft.  2^  &  75  CM 
Amareufl 

NQn^€»4itifa  mctnofv.  AC/DC 
Automata:  Surch  «i|h  Hold  &  Rcsi^ne 
fwictiom 

P^ttflTfld  S4ttaiire  Sc«fi  Delanr 
Vfcuvm  F|uor«w*nt  £}«c;iirna<t  DiiplaY 
*triiti  Difflmgf  Controt 
Speed  Cofitrol 
OuartlQodk 
Phtvntid  Track  Tunitig 
Dtraci  Chafwwl  Accm 
AutofftATK  Squt^ldri 


$299  00 


BEARCAT  250 

THe  mosT  acNwcd  synth«bE«j  tanntt  w 

Bsvcal  hrttOflT. 

*  50    charawfa  ^n  te   progrmmrrKd   in    E 
b^nki  of  10  dhiannek  each:  6  BariNtk 

*  Satt^rSio««  to«tt$  and  n^nembtn 
active  frefiuenci^a 

•  SeafTh/Aecall  disfidays  "^ourHf"  fnequin' 
oa  in  s«pj0Ke 

•  Autofftitic   Count    o*    Kfion    ow    aach 

chanr^ 

*  S»4^ch  Direction  for  asuy  operatiorEi 

*  LEOOcscfc 

•  ND<ni  VolBtile  Me^rnofv  -  Priontv  —  AukiI- 
i4fv  Control  —  Twin  Sam  SimkIi  - 
IbtHul  Scan  -  A.ux&mnic  £qufl4eh  ^ 
Scan  Delay  -  Track  Tttrun^  -  LEO  OotM 
—  r|[iOf4. 

•  AC/DC  operitJof) 


$219,SS 


BEARCAT  210 

Th^  an?  thd^t  pioneered  Tvnttielirfd 
lurming  -  and  uiilo*;ks  fiew  chanrwli  of 
com  mu  nicdtion . 

•  Ho  crystals  to  buy  -  '"!'  5  ttandcowiraqe 

•  Kevtioard  programming  makes  frtguency 
selection  »  ea^y  a»  puFtc^iing  a  puiih- 
button  relephcne. 

•  Decimal  <ir&plav  ^'^d  exclumve  roINn^ 
/ftfoi  to  stwiw  Mfhafs  beir^g  pro<]rammect 
and  m{3nitor€d. 

•  Automatic  search  for  Finding  neiA' 
frequencies. 


DAIWA 


$105.00 


RF660 


S20.95 


Coaxial  Switclief 

2  Position/Model  CS  20T 

4  Poiitio[%/Modef  CS-401 


RF^440 


$135.95 


Mod&H  CN'720,  Crvi^2a  antf  CN-€30 

^roftOMCinjilJv  *f>g!in**fi!d  uMtyconitruciion. 

^iw*r  RiTing   2  5kWf*EP,  lliWCW 

ImpK^itaACt;  iOCH'Mtit 

Co  n  necTDfl :  so  ?39 

tmeriion  Lo«l  L«ii  than  2dB 

VSWR    t  1,2 

MlNimuni  FretqiiierKv    500  MHj 

lH>l«ion:  Setter  than  Ed  dB  ii  300  MHf. 

tnnef    ttian   4&  dB   at  460  MHi,  idiKWit 

ttfinifiii 

UnibDK^  TermifiLiili  grouiui^d 


RF  Speech  Processor 

Mmiels  RF-400  &  RF^60 

Incteates  talk  pcnAi«r  Nwiih  splatier  free  opor a- 

Tion.    RF    dipping    assurer   low   di^npftion. 

Simply     inrtan    bHwwin    micfoph^^ike    and 

vanstnitter, 

Talk  Power:  Bptler  than  S  dB, 

Frequencv  Response;  1DG-300D  Hz  at  12 dS 

dontm. 

Oritoriion:  Ltsi  than  3%  at  t  fcNa,  30  dB 

dipping. 

Power  Re^itiireTnent :  RF^40  ip^lf  coniaiined, 

AC  power  tupfSty:  flF  660  t3-SVdc  f^ternal 

lupfily. 


Interference  Filters  from  J.  W,  Miller 


i::ii|::iliiliilJfi^ 


Low  Pass  Filters 


El»niin*ifl  or  gr»itlv  ridUcw  ir>l»rfpiinr»  1u  TV 
tecEiimi  Etr  tidi-u  amaHui  biaioni  wh4n 
uiisrtBllBli  ifl  tticeiina  IiI-ibi  d1  lhia>ie  Irani 

i  nwrtiijn  Irj^j  .3  d  B  m**     VWSP  1  .J ;  1 

C  SI  T-  T    2B  W  41^  !iQi  W  PEP  SS& .  S  1  9  SO 

^26fiO 


C^U  T    iDdCr  W  AM  210Q  W  PEF'SSB 


CN  720  and  CN-620 

FfAquency  Range:  1  .B- 1 50  MHz 
SWfl  Ofteoion  Sensnhritv   5W  mui 

3  Ringed  iFflrvirir^.  70^-200/ 100W) 
IRoflected.  4/40/200^^ 


High  Pass  Filters 


i^eptf^  4nJLA3^  front  ipxt  PwrlQ«Q  jntw  IniRH* 

Td  TV  pi  FU  FQotiWTi  C3W1«f  bf  V"1«u^ 

Ttiho'  rr»nBniinpri  jnd  mhtr  h-iQ^  t^eUkdncv        '^10  ^8 


Audi  a  Interferertce  Fifters 


t5  07 


AC  Power  Line  Filters 


I   6  33 
»ia35 


ST40.50 


CN^€30 

Fre<}uancv  Rtngt 
'nmntTi  Z  il*ll^n 


CK^@^ 


UO-450  Mrtf 
(Fc>fW!ifd30/aOO#] 
(fMlM»d4/40W) 


a4sm 

S139.00 


CN-720       St  66,95 


» 


.>,-• 


I 


CATALOG 


PNCO  BTMbi 


VHF/UHF  Antennas 


On  this  p^e  Tuf^  bf  tngs  v<>u  . 
Finco  Stinger         Hitachi 
Ham-Key  Alliance 


^J2)  (jffiK^^^MP 


$74.9S 


'    A   U   A  <   rrul*   I  ■iit^fc  illlii  dmnAiliilwin  i   diiri  J  Mi^H' 
■■«pninr  iLPipPipiiiwp-i*  vp  iMiiK  tpunh  if*l  iinu«  iiaHpimi 
OAl.1:  iT-ifpnwion  t«»    thii.nKnirn^lilhH(lltaijii«|k  WvuwBtmHwB-^B 

feanM  -  ^<D  HtrTdHlND  REOUmEDt 

Oil    >4ni4«ri    lih^    A    47    h4*    &  i.<l|l|iM#r  ■l^mml.U    .    «m|uiiialni1    lu  Villi*   111    "< 
<t  urillMaill    iPt^    KlEft.kJ   il^d   Hit  tida   —   Ihiii  ^iriiq   ixiiiUaiiitLTif  ^Mhirmdind 

iMTHl  -rtnrlBTili      |  ■!«■  hnw^  dl*tY  S*"^!!"'  nunfiriij-TniFi  i|  t4i*cl  IhriiiiljimnP  m 

111*  A  C3  hi  id»l  inf  fDBUflllltll  BH1  rlllt  UrnE  m^I  J£  yiliiir  Tl^l  bjH«lp«  Df  'nth-Ct  HI 
t^i^lllUHlMl^  ttfpttalp  up  HH  "{i^^U.  litE  MimLJ-inMiMM  WMF  UlMl£M{^Ll£4IlMSIt. 

9ccir  ic.AT3af4s  -  A  e 

1LI'   r  '!•   -■•  MErl^AlKliCA'L- 

I'll-                            hii^m-i9iiflfe  Hoom  Lfiiih                         iri  I  ri 

Jfivtriu  iJiTkm  LunitJi'it  I  liinmii                           \0*t 

t\tmi  mtM*  H*\itt     b\'imt<:  mc\a       7 ifl^liui  El  '  U 

3  I'll-lprt  J'iJlIJ!  lAiKirruihi  ^m^  I ji  p  Aruu       4 -tfl  |i|   ll 

VlWH    Itl  n  7  I'lHCE'i  i|         ,,    1,1;  t  WimH  Iwl  di  HD  MJ-H                4;|l||» 

HMI  rr.-mvr  4fhwiii  WiHrli      «tf'ii'iii5  Wnidm                                       ia  i  iR- 
UriiiDt^luHi       1i'iiiiinri*^H9inB4MKi 
iMlii'idi  \J\AHi  \iS\  MUt 

lillilKlbtlrT         SCI  iJim* 


.  i*r«    All  .. 


$44.95 


*27,?5 


S46.50 


ini^Virli^  ipi   BlihaB  pfiii  ifyi-iBC^j^  ii» 

[JICiA^. 'winiMti«i    re  ^fnhi+l  i^i-*" 

tm^t•f  rfi-l" "-■'!!    Ittmit*  mnf  Iiiim  ■■ 

1Ml4h|tHi''  1  •'I   Hlllf   IdMH   lLllll*i 

FTWt^tllii.,        .  •Mm%  J  Una  IJ^  tk  tit  fl     . 

h*wi"i'ij"  iKiitl 

y  .    .  4  ii  1 

•U'  ....     - .  .  iflf     1- 

«Hii[rwiUrli  .  ii'4i\  i„  J3V  WU      ninnLm 

ifiiFiitiani^  Ml  Driini     Wuiutii 

MHiuttili^lBiViWIt  Ali4liMl«|llK  CJut^lKlB 


A  1  \(* 
Mri:  MANIC* 

n    '    .■■:       I'- 


I   h'4  II  r  I 
"|i|w»fini| 

ihi|„    iKv  4|-Ii rn..rt,|ip 

mi  ta  VHH3  i|ii|lli 


011 

■'I    i 

-.    I  ii 

..    ■.■!    ^i 

IFVi-i  I 
iiiii 


'I  41  Q<3  MI'li 


HITACHI 
OSCILLOSCOPES 


n 


^ 


foiir    hiqil    hHnJitviitv    HiUichi    OICillO'l>a>P«i 

ire  byiii  lo  iS«fnaMfcrm  Hnidti  ■;  •  -^ 

Thev'rv   jWt  to  mMUitir  h^jiIi  of  tow  il 

Ir'i  4  i4Jf^>^»yiiiofi  vcru  ^Port'T  findt  on  cnyi 
attw    1&  Of    30   MHhC   %ca0r    PtiAr   limi; 

oCh^ j^icm  fw  ill  tour  1CD0V  rtndffH^  ind  X  It 

■wwip  m«gnificalioii    Arm,  i»tN  3D  UHr 

I  ovtlSkTicapn  oHtt  mwrnAt  tafnal  d«iiv  ^'^ef 

Foi  •»«  of  OfM-iRiiiN*,  tundkiniKy  r«Ui 

ititf  GDliir  eoiM  liont  pamil. 

^  V-302  30  MhU  Dual  Tnce  S9^.50 
-  V-OT  30  MHj^  Sngle  Tact  %S705Q 
^    V-152  t5  MKiDuHTrwe     f62S2S 

♦    Vt^l   IS  FIMi  Sin^  Trsw   1^9050 


HAM-KEY 


t  «fl 


Model  HK-3M 


'  ^> 


S40fiS 


-19 


■#*p^i«i*«Pi 


Model  HK-4 


RADIO  TELEGRAPH 
SENDING  DEVICES 

Model  HK-1 


%nQ95 


'29 


DHrf  k^ip^ 


i^^^MJlll 


cc  t#« 


•i-iiiiilrli  -*!    I 


■  rail.  «  b^i  *««i^1ir 


Modd  HK-5A 
Electronic  Key^' 


'44 


95 


■ill  lib  iM  J  V  ,01 


»69"' 


HnUfcrf 


Mw< 


■  iifl  I  ^  MB.  a. 


ALLIANCE 


$99.00 


HD-73  HEAVY ^>UTV 

flOTATOR 

Wiith  exctiisjve  Duat-Speed  Oomr&l} 

For  tfitenrai  up  to  10.7  «i.11.  of  wind  Howl 
atfiA.  Wasi:  mppfxrt  bradlEft  dtii^  pennm 
■my  cHiteraig  jod  ofien  a  pfintiw  dnw 
no-iltp  Ofax0i.  AusiKnaix  tv^pM  #ctitfi 
cuthiofii  stops  &>  tEikjc*  merrai  str^s^^ 
iykiiciue  comtol  unit  feiturcs  DUAL-^PEED 
tmaik)ft  with  one  fiwe  poshiCMi  iwitc*^ 
SPECIFICATIONS:  UsK.  wmd  lowl Ivhlir  „ 
Tr.^e-ij  10,000  *i-4|».  (tiile^thnEt  pnf- 
;:jrtiinQK  SsirtinQ  torquw  -  400  in  11k  . 
H^nJ^ned  is»(  driv«  ge»^:  Qegmngi  - 
TOOL'S'  tfiatfietcT  fhvikfksth  M^ttr- 
D'Artonval.  tiMai  hand  {bacfc^i^hisf L  Itierv  t 
Tiucfi.  rruic' —      ■ 


CATALOG 


On  thi!i  page  Tufts  brings  you 
O&tong  Foit 

Bencher  Birti 


D 


DATOrJCi  aJBCTT^3IMICS  UMfTED 


FL1  . . ,  Frequency-Agile  Audio  Filter 


MODEL  FL1 

FtvqiMiwy  *  Apit  Aiudin  Ftttit 
Ths  Datonf  Fre4pu«neir<Agi  le  Audio  Fttiff  ii 
.nT«ir)4tct  iMtrriiirily  tcy  jXMt-iCfit«aor  signal 
fattflfHig  tn  RF  and  IF  cofnmuriicjtroni 
trtC$\^ynn  f(?r  SSB  jnd  CW,  U  oH*"  *o 
ynuHialFy  veruiit*  cofintiiJiAtiorii  lif  txriefits 
to  thfi  uset  indmfkig: 

W^t  Hie  &S8  operatw: 

4  F^SE  daTarrid.tic  ^uptinMiicin  of  JclEerfflTin-g 
rijtL'uMjyn*  whifrl«f  m  the  rirvge  280' 
3000  Hj  by  4  unique  sedrcti-lfoek-dintl- 
tFAck  notch  filler.  Thir  lr(icyn|n0ich  citn 
^v?  Iflft  m  circuFt  with  no  iudible  effoct 
uiiiil  ji  whjiil«  dpnuri  \T\  whjth  caie 
the  whiitle  will  'el4U!p,|3Mr^  wllhin  lyf}!- 
ciiir^   ana   ucond. 


•  A  ODitimuoi^y  adfuSTBtjIe  sudiO  Vn^t- 
dow'  or  1  variable-wiiltti  noidn  tct  1171- 
ptois  reception  in  the  tv ^ser^se  c»f  othpr 
off -tune  SSa,  BTTY  or  SSTV  lignals 

For  the  CW  DpersOif : 

*  Corttinuiuuiiy  vafisble  ceJitef-ffequency 
{Z8D-3CIO0    Hzl    and    bandwidth     \7h- 

lOOD  H?|  for  [lerN^t  rnatChiin>g  of  red^i^nr 
p9s%band  to  changing  t>and  ctindltiooi. 
urnding  speeds,  and  persanal  prefijrBnefl 

■  Fjat-tDpixd.  'steep-ikirted  r^panw  itijpi^ 
for  cipthmun)  case  o^  tuning  ccimbin^d 
with-  eitceH^nt  noise  rejection. 

w  Lmsar  tuning  If)'^  with  bandwidth  inde- 
penderrt  of  fretfuency  and  gairt  indepen- 
dent rjf  bandwidth  for  rstural  'f^' 


ASP  , .  .  Automatic  Speech  Processor 


ASP 

Autpmaiic  S|i«9Cfi  F^rcic«i»r 
Ths  AS?  jnteniaily  gon«rji«i  iti  own  5S8 
signal  ^nd  ptDc«U(rt  it  up  to  30  lb  J  Thri 
pfCM:e-£i«l  ligmil  ill  deitnodulaicd  and  deliver- 
ed 10  youf  ri^'i  mic  inpul  with  tully  aiuto- 
matkc  AGC  control  of  tjQth  inpui  and  output 
Itwel, 

ASP  Fgatiiri»t 

•  Imtaih  betwwn  mic  >n^trinpnltttrl 

•  No  f»*d  to  0(S«n  the  1  igr 

•  PuUi    button    lelection   of   proceuio^ 
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Hafmonic  diitartion  -  Imi  than  0.5% 

1  kHi. 

Jntemail  tan«  ^eoerator  ailows  easy  artd 

acxurtte    inttj^l    adfyslrn^nt  -  no   fCopt^ 

ncPQC'Cij 

Selectable  HiZ  or  LoZ  mic  in^put. 

Op«riiiit»  ffonr  12  Vdc  ^nifirtat  of 

tKlemal. 

Fof  ui*  OT  PTT  Inon^VQXI  operaftion. 


ASF  Automatic  SpHCh  PrDctttOP  SS8  J5 

F  L- 1  Ffaqutrtcv  ^^t  AmdKi  F 1  ItM  2 1 9  95 

UC- 1  UP  Oonvtruf  3 1%M 

D-TO  Codf  Tutor  \mJ» 

DAT  EST  I  T§9  95 

OATEST  II  169  95 

0^75  179.95 

R  FC  M  n  F  Dfpptr  B«r  d  A>ii*tT«rfy  SS  JS 


MODEL  D-70 

IfciiM  Tirtof 

The  M&f?t  TutW  puDVidH  a  tiighty  efteciiive 
n#M<  ^tof  10  pfjctice  Monc  code  rzception  al 
•<tl  ineli  of  ifciiN.  It  protridei  an  unliriHtird 
bjpqly  of  preCTtion  hAone  m  the  lujrn  of  a 
mntcTi.  ptui  a  tuili-in  o£Ctllaf;&r  for  undtng 
practice. 


all   ietneri,.  ail 


gioupi 


070  Festures: 

•  Prcv^Art  wMftiKim 
Yoti  can  tAwxsm 
or  mixed. 

•  Ca^r^braietit  wiabte  speed  {6>&^7  wpmj 
and  vv-iabto  detay  I  up  to  3  leccndtl 
hfTWiriin  JaOsm^  for  ofitiTnuTTii  leairnirtg 
tfUdency.  This  debv  facaliiy  m*im 
that  righil  from  the  start  you  can  laim 
ea(^  tetfCT  tfnd  ftunter  «  it  Dtjqhi  to  bt 
leaant^  that  a  vNitli  tha  dais  aid  dinha 
iip4ttiin  1  letter  f k  enou^  10  form  a  «om-' 
plate  K>Ltnd  pattern,  but  with  a  long  ^lay 
bti^ecin  «Ch  ksrter.  A*  vO"  »rTt|»ch«  yw* 
«nv|riV  nsluEE  ^m  El^ay  batuKen  lettsrii. 

■  littemal  loudvpcaker.  pli&  perioiql  eai  ■ 
pwce  fiof  prrvate  Ifttenin^. 


Store 


Etectroiik 


$99  VHF  model  4362  (i40-i80  mhiJ 
S99     HF  model  4360  i  is    30  mhzJ 


Tlir  43^,  4J£2  HAM  MJ^TE  DnecEiQivl  Wctt^ 
nelfTi  jtrr  HBCfliDn  t^-pe  «mirunenH  ^Qf  mcjii.urin| 

trar^MtoMitin  [tnciL  f  >irv  ur  dif  ccl  ArKxmi^Tyti  of 
|rhcitta4rl4^tHflLiLINt*  Vk'i;limrlcf      Ihe 
prul<nM.A]L(  H.VK|#d  of  ihc  mdiittrii'  -Af^  will 

.  icH"  ■t^ft'Mftif  RF  paikCT  flow  umlct  At\^  fOMl 
oi^.  E^kJi  maitnetff  Is  nw^  up  ol  «  prciinch' 
vBdHiKd  lEciiwi  afSCi-oliin  Kne,  a  roiAriileiCftt^ 
Clcntm  Jnd  mEla  uliirfaicd  'm  v^rt*   tti  •mij«ii^ 
in  a  liijigh-uncua  pla^air  hacnv%  h  '1 

d  i^f^'  j^  itiEdircftkir^  IrtKLLiI^ 

.■Mii^i«4!i-         ^tihwirtif^.  tiwi  jjumtfH  fw 
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THRUUISfE 
VWTTMtTBl 


MODEL  43 

E*irrt«nti  rXable  1)  2-30  MHr 
Efementi  (Tabfe  1>  25-1000  MHz 
CarryTngcas*  fof  Modek  43  &  6  elem^Atf 
Carrvtnd  C9S0  for  t2  «4omonti 


T   KfTTt 

^^^ 

^M, 

•A 

%JD 

U 

KIsjm 

- 

I** 

feir 

Hfi 

IS 

r«.^M. 

_, 

«* 

JV 

JMJ 

2U 

Wi«^ 

^9* 

=(»« 

lor 

lac 

«4f 

m*ji)j 

HMft* 

«V 

«Dr 

UOD 

uoi 

ltO-#ti 

f5*» 

^w* 

JUC 

s*a? 

Mii 

t»-«h 

VBK 

U(H 

^OK 

VOO 

KB( 

fiCHH 

™** 

«*f 

HEtfl 

*" 

VaMl-^^h. 

IdBBt 

$135J00 
5OJ0O 
42JD0 

17jOO 


READ  RF  WATTS  OlRECTLYI  (Specify  Typp  N  of  S0239  cOf»-l 
noctortt  0.4S  -  2300  MHi,  l-l 0,000  W^tls  ±5%»  low  imertion  VSWR 
—  I^OS,  Unetiualt^d  ecofwimv  and  f JcKitiiliitv,  Buy  onty  ttie  et«mentUy 
covering  your  present  frequency  and  power  needs^,  add  e»ttra  rangesj 
later  if  your  reqyirorrtwits  ©Kparid. 


The   Ban^^her  UltTmats  Paddle  .  . 
a  ciual    iQver,  Iambic  keyor  p:>addle 
that     will     jncr«ai«     your     speed, 
accuracy  Si  optratlrtg  comfort. 

•  ADJUSTABLE  CONTACT 
POINT  SPACiNG  -  Praqision 
scraw  ad|g«trrii0nt$  Ot\  eac^i  set  of 
coritactf  make  exact  settlr>gs  ^asy. 
Contact  poetf  are  spltt  and  locked 
by  9«t  icrewfi,  ehmlnating  ihe 
need  for  locknuti^ 

•  wide   range  of  tension 

ADJUSTMENT  -  Tonslon  on fSfv 
ger  knobs  it  rnalntatrtad  by  a  Fpng 
expan&iDn  Eprl^ng,  Dual  %^few  ad- 
jusf'rxanti  adiust  tpring  tension  to 
match  your  "lt*t/' 

•  self  ADJUSTING  NEEDLE 
BEARINGS  -  Kaying  shafts  pivot 
io  nylon  t^^anogt  t*ial  "fioat"  on 
machined  brass  tutmgs.  Spring 
tention  pfin/ents  fra«  play  and 
slop.  Bljminat«ft  contact  bounce 
and  bac  klgsh^ 

•  solid       silver       CONTACT 
POINTS  -   The  caotaci  points  af  a 
solid  silver  for  a  lifeiime  of  Haw 
les£  keying. 

•  precision  MACHINED  COM 
PONENTS  -  Main  ffame,  contact 
POSt«,  spring  po*i  und  l>«a^ing  f  ing 
are  at!  naecH^ined  frcsm  solid  brass 
,  .  .  pDlisli^d  and  chrome  piated 
fpr  duraEiihty  and  rich  appear- 
aitce.  The  Sancher  Paddte!  looks  as 
good  as  it  wor>c£t 

•  heavy  steel   base,  non 

Sit  ID  FEET  -  Fmiihed  in  an 
attractive  blacit  wrinkle  fi^i1;^l 
(chrome  plating  optional),  the 
t>ase  meisurfift  9.  Scm  a  lO.Zcm  x 
1.3cirr>  ihick.  II  ttveigihs  !  lEilog«'»m. 
and  with  its  non-skid  rubber  f»et 
IS  as  solid  as  A  rock. 

Model   EV  1    Standard  Slack  Base 
-     $4235-  Model  BY  2  Poibl^ed 
Ctirorrie  Base     .  .  SS2S5 

BencHeiJjnc 


Firsi  16  the  F&x  XK .  It  r«adfi  ii]l 
bands  and  lucks  awdy  on  ths  visor. 


Ourfiemote  (flW)  ufiit  ts  "cFui-ol 
Sight"  when  mstaJJed,  Out-oi  siijht  m 
peHprtnan^^,  too 


JlDd  now  f  here's  Super  fod 

Ffjif  ttng  reiiiore.  ^upertwiefodyne 
TaioJ-  wattTJJKj  :  ~  T  has  10 

tiities  the jsafssii. V .■,  f  - = :.>=ij ^ u 3  j  i>j  dny 
c^rrcf^iDnoii  radar  t^Flsctar.  Tl  is  ideai 

lor  CUSlDHl ' 


PRICE  LIST 


Ord«r 

No, 

60 


60-3 


nptkm 

FaaXX 

All  bcrid  detactar  w/nlf 

conmined  aural /vi5i4al  a|«tn 

Fan  XK  IHW) 

All  taand  dctsctor  w/remote 

conirof,  WKTiHnprtnf 

Stfpar  Fox 

Suiter- Heterodyne  ramoia 
wvTwrirq  tyiiem 


Price 


SJCSfr 


£13$  oa 


5599  9- 


» 


•  »,■. 


I 


CATALOG 


On  this  page  Tufis 
brings  you  . « ^ 

Tempo 


$299.95 


ANTENNA  TUNER 


Hetm  irf  «  ntm  twfWM  ftM«  put*  mof*  powvi 
*f1itp  your  «ntPtirut,  vkhI,!  from  1fiO^-IQ(7f. 
KmiMct  tull  Irg0  ptmmt  jnd  th*n  tom*.  «rHl 
VMKiti  wil**  et»*    uftftt*  'P**.'*'  -md  iHtancHl 

oti  the  iM 

-^11  lurMtt  iQic  lemfi  rt  iM^iMft,  m^tl|'  4rt  i|h# 
ntduciarm  coil  «ndi  ilMr  halun  cwp  To  jvok;I 
Ifwii  wv  vwiirriwf  liM»n  No.  t?  wire  fui  it* 
rrwn  pr»  '  copfitr  tii4iir»i|    U  cjfi 

cany  leti  iifrtri  thu  rf  cuirtfit  Arrd  wf'w 
mavwl  iht»  liifuni  frcrtn  rh«  ouipyf^  wivf*  tt 
4lmmi  nnyn  w«i  4U  civiRffi  tmfMKtioefi,  id 
the  mpul  wriiiijv  ii  iilw^yv  ilut».  Thut  iikm* 

The  hnjjiirti  iHtj^i'k'm  wnK  turMrtt  i»  drtling 
Itiwm  ItjrMl  u|i  Wilh  ihtL*v  ibrtgln  lo  tunt* 
on  vour  fri4iiic«ivei  <ind  (t!ii>r  uti  iht?  iLrmt 
iUkJ  Irn  iMiQiid^  lo  ttu  ft  lurtr  rh«  wiif lunif  (n 
Vouf  rii)i>>iiceiu«f  nij.iiu«iJ>  tMi*  t'v  )i«ct^t4}^ 

^ii)  Hum  tiLHitr  111  nii^  th  r'  '  '  .  ,i  ytn  the 
tu'irtir  canlruli  v^itKLPUt  i'    >  |    Ami  a 

^wiich  iM  Hn  you  tur^e  yijof  trdoirttitt^r 
into    A   diLtmmy    lojd     Sa    you  can  do  ihe 

Lvhttk    iiiiiH>.Hip   witfiuut   tlUftui  (Wi   ihi'  jlr. 

■  •  .■,  rh,|[  lenul:  fiif.  QHM 


J?- 


TEMPO 

the  bro^dmt  efwkfi 
m  ttte  lowest  price 


«  . ,  th«  now  S'S 

5  wstti  output.  iSm^EHMtdm  for   (  or  S 

wf an  opm  aiion  I 

The    ^^TTM    deipp^ri  ij.itiirv    «    Ifie    iifn« 

proven  in  mcve  than  m  miLHes>  houfi  of 

oiiwratifH^ 

He^vy  ffuty  bztfBf  V  paptl- 

Telescofiing  whip  ^oii^mai- 

Nhc^  haitery  pach^  charger 

Extpma*  ittiCTouhone  capsbihiy 


|*R|CE  LIST 

T»mpo  S'5 

fZSS.OO 

Tempo  S'S  wilt*  touch  tone  pad 

339.00 

12  Button  toucli  tone  pad 

(riAi  in»idlled1 

33.00 

til  Suiton  loucli  t^ne  pad 

(rt«t  ifiidlted) 

4i.0O 

Tarie  burit  f  tncrator 

29.95 

CTCS5  iub-JUdibJe  long  control 

2»35 

Rubb«r  ficK  antenna 

8,00 

Leather  hoi  iter 

16.00 

Cigarette  U^htftr  pluf  mobile 

charging  unit 

G.0O 

MatChiof  30  watt  outnul  T3.a  VDC 

pow*r  amplifier  (5 JO) 

89.00 

Malchjinf  80  watt  output 

power  amplifier  (SSO) 

149.00 

T«mpo  S'2 

349.00 

Tftmfio  S«2  with  touch  tone  pad 

399.00 

Tvmpo  S'l 

259.00 

TiPmpo  S'l  with  touch  tune  paiS 

2«9.00 

^ 


^ 


^ 


the  Tempo  S-2 

Ternpo  re  ftrit  sgam.  Thii  t^irn*  wtth  4 
luperiof  qiMfitv  £ynthiti4ij.c^  230  fAHi  hiirul 
hekl  trdn&cei-vBr.  With  «m  5  3  Iri  yciur  cjir  o* 
pocker  v«Li  citri  u»if  220  t\^H^  rvpi4ii:trs 
thruughDut  thfe  LI.S.  It  aFfu^a  itil  Iht  >tdv4iic 
til  enginiwrlng,  premium  quiikSty  compo 
rtenis  artd  exditiny  featurci  ot  the  S^.  Thif 
S-2  nffprs  1000  L'hanneh  \n  m  mn\r^mc\y 
llifhTvi^ciqiht  l;ut  fULj^cjcd  cau^. 


^ 


^ 


II  yov're  fiol  on  23Q  tha  1%  itie  pnrf^ct 
T»iT  Ui  jiei  itorted  Wiift  The  addiocn  at  rhe 
S25  i2SW  uutimii  m  S7&  l/W/  output  I 
T«npo  wliri  slalF  ainptilief  it  faoim^  a. 
poviwrfuli  rHiolMhr  ui  l^t^'jir  if^ion.  If  vou  bM^ 
4t  mo  MHr  rig,  ihv  &-?  miH  txld  fn>menc)ous 
vwrutiiitf  In  low  pibce  Midutf«f«  an«itefrvil 
miaDphorm  Ciipdbiliiv.  he^y  duty  oi-iiad 
bivriBry  paelt.  dikon^f ,  Attd  t^ie^copfn^  Mrhip 
«fi1«inniiiL 


Tempo  S-1 

#  Thu-  hfit  iXKf  moit  ihuroufhly  fiBid  tflsied 
hamj*  hold    ^yruhtrmz&d    r^io    avaifsble. 

BOO  trhflnmch  <«  ttrt»  piilm  of  your  hand. 

•  Slrnplu    ty   ultfirate.    I  Yob   don't  need  a 
rl«gru«  wi  crampui&f  pfografTiming), 

*  Hfvauy    ffuiY    tj«iTlBiv    pack   a  I  laws  m&re 

ap-efEiTir>g  lime  lln*iW4;t;?n  c+iJirgBi. 

•  Ejcfi'mdl  ifncciotthnnp  capiitii^ity, 


^ 


3:^ 


y^ 


^ 


R'X  NOISE  BRIDGE  $5B,00 


Ltitn  \ht  rniih  j^boui  v^f ^  mitiuit. 
Ur4  lit  reiifrHJini  frfquiiiEf 
Find  R  and  K  oil  4»0fVinE:e 

Simpir  10  ij»   -  Seti  cinlt^neit 


FREOUENCV  STANDARD 
S42.50 


r&tf  S0,?»,  lOtntt 
Stm  Mtdfff  »hct 

ilitebtPJinell  welch 
CrvitliccMiifalM. 
Jifrue  ifcifldAif 
iie^4Kflt|  ilMiaiC 
Squirt  Want  WitiM 
fliclii  (Uirintiittl  uijNr 
tivm  %  kHr  ta  SO  Wit 
ShiFf  Oil'  Oulpl 

pff  u«  ii«««iilf4 
■arkiwt 
Bamfy  OtftiM 


VLF  CONVERTER  $59.95 


Hew  device  ^penE  up  the  wiirlij  of  ¥LF  ndio. 
CoHvem  VLF  10  &0  nveier^.  For  mt  wilh  «ny 
ttndwive  rtceliyer  covering  3  1-4  UHr, 
AdvintMl  design  Idt  ^Linpie  ti  deration, 
hl^h  p«itormjncF. 

Giiiei  receptrDn  Dlihp  1TSD  melFr  tund. 
Alto  tDve:r£  nav^ulign  t«d«b««cQni^  WWVB, 
ih^'lD  ihflvc.  and  LFitiroadc^tl  Ei^nd 


RF  TRANSFORMER  $42.50 


*  Mn&lm  32,  ZS.  ZZ,  11.12^,  t,  S  Mn  MitAajK 

•  Fir  «l  vehmA  MM^HeHr  wiqt  tftitflati- 


LOOP  ANTENNA 
Loop  Amplifr&r  $67.50 
Plug-in  loops  S47.50  03. 


Plug  In  laapi 
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(1G1l/BQmi!iii 
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(Broitditaisl  Haitdt 

Vtif.  1750  me  111  bind  I 
40  1 1D  Km 
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Mull  Ml  Ltiftderf  net 


500  W.  RF  TRANSFORMER 
$35.00 
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•  CwytattiiT  twflttt  HltC»M 
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•  $4Uiii»   Hioli  fKklMCf . 

•  V  IcfTrtt  ivti  Off 
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*  Sends  Mdnujl  Sfmi'^ 
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OQl  Memory.  Dash  lAemorv, 
5^uBefc  ind  ism^t 

*  Hon  Halurei  ttiin  any  Qihtt  hfytr  ^11  in 
EtAelofw.  ifteaket.  specif  inii  viriume  cantriit]. 

-  Fij#v  Meltable  cDfiiici  ipMtm  and  oidEJlF 
linimn,  The  p^iK\  piiMk^  tpuc>  HUrA,ituie 

«   HTIVfY  DfkErjtFd  Hejvv  £hjg4de4tdic-cjsq 
nietiteasc.3 Hi.  sikIOisc 

*  if  »« IVDrtd's  9i6f^t  minulBfluter  il 


CW  FILTER  S39J5 


S*iit0ltlC<(  stem 

BP  iSKii  wliifc 
bfktprieCBer 


ALL  BANDS  PREAMPLIFIER 
S89.50 


BEAM  BALUN  S47.50 


MODEL  2K6ALUN    $42.50 


MODEL  IK  BALUN  $22.50 
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PALOMAR  ENGINEERS 


CATALOG 


mjslBtttf^ 


ORDER  BLANK 


[EledTonic  Depart  merit  Stor« 

OPEN  DAILY  9*9 

SATURDAY  9-6 


P.  O.  Box  27,  Medford,  Mass.,  02155,  Tel.  1-617-391-3200 


Prices  FOB  Medfotd, 
Mass.  Mass.  residents 
add  5%  safes  tax. 
Minimum  S3.00  for 
shipping  and  handling 
on  aiU  ordefS. 


CAT. 
NO. 

PAGE 
NO. 

DESCRIPTION 

QUANTITY 
ORDERED 

UNIT 
PRJCE 

TOTAL 
PRICE 

I 

t 

"" 

Nafne 

Calt 

5%  Sates  Tax 
(Mass,  Residents) 

Add  res 
City 

1        I  #^l^nr 

E 

State                       Zip  ^ 

Shipping 
and  Handling 

$350 
Min. 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
Card  no.                                                                                   Card  exp,  date 

Amount 
Endosed 

Signal  ti^~ 

re 

SPECIAL  PRICING  NOTICE 

Many  of  the  major  items,  such  as  transceivers,  are  availalbe  at  special  discount  prices.  A  complete  list  of  these  special 
discount  prices  may  be  obtained  by  writing  or  calling  our  mail  order  department.  If  your  order  contains  one  of  the 
items  on  the  current  discount  list  our  sales  staff  will  make  sure  that  you  receive  the  lower  prices. 


BANDPASS  REJECT  OUPLEXER 
DPLA  144  FOR  144^174  MHi 

Alio  available  for  -^ 

S4,  220,  450  MHZ.      J., 


' 


WACOM 


S479 


Thase  Band  Pass  Band  Reject  Ck- 
cult  duples^ers  Include  the  uie  of  an 
AKClu^lve  circuit  developed  for 
WACOM^  which  provides  superior 
suppression  of  spurious  ildeband 
holse  between  ^nd  adjacent  to  the 
duplex  frequencies.  Whon  used  Vi/lth 
a  High  Q  filter,  the  Band  Pass  Band 
Reject  Circuit  provides  frequency 
res^ponse  curves  with  bandpa&s  cavi- 
ty ct>aract eristic 5  at  the  frequency 
to  be  pissed  and  bancj-re|eci  cavHy 
charact Bristles  at  the  frequency  to 
be  attenuated. 


SPECIAL! 

15%  OFF  ALL 

HITACHI  SCOPES 


Di 


HITACHI  OSCiLLOSCOPES 
SiH^tp  iHiU  i\nsi  iracp.    I&  jrifl  30  MR/    Al\ 
hint    high   tafiisntivtiv    HiIjcIth    u%<;iHw4i;«tt« 

■   iii.tilT  lei  flemanclMiii  Hi  rue  hi  t|iiMliEv  Him 
I.  .I-;  H>(i(i.i  .lit!  tjjckficf  l«y  ''i  7  Y^JF  ijVijrtjpttv 
rh^v'ti-'  .kbln  ta  msa^um  nmtiH  lit  low  j-. 
liiiV'dtvii'tJn  IwiHi  X5  vinhtiif  (naqnifiiKf 
\i\  ^  ^wl■:'^f^caUo^   yuM  wijirt  hiul  iKl  iti^Y 
ijlhffi    is   DI    30   MH^   mxiiKf    PJuii:    Zakms 
mi3tiiil;i(ioii,  iTiwe  mjUiiifjJi,  tntnl  inmi'I  X  V 
NPi'Litum  tm  M\  tniJi  '<rrn>n  •ihmIii'Ii,  mii  >^ln 
sWM*i|i    iii.*ijai1iCi3lJon     Anri,    Imth    30   MHf 
i.i^ciiluytupMi  ott&f  irrienuif  <i^fn4<l  il*il«v  1'"*^ 
•  V^302  30  MHz  Dual  TnNifl   $85030 
'  V301  30  MHzSiti#eT43N3e$e70J50 
-  V-1&2  1^  MHz  Dual  Tiaoe   $£25.25 
>  V-i  51  1 5  MJ-lz  Sangte  TrBce  S4»03r 


•M»d<tl  TA-4:» 


•  Model    TA  33,   3  elements,  10.1    •aK-60 
dB    forward    gain    (over    isotropic  $14,SCI 


source]  -  S264.00 

•  Model  TA-33  Jf+,  3  elnrTionTSj 
10.1  d6  forward  gain  (over  ito- 
tfopJc  source)  —  $197.00 

•  Model  Mf'K-S^  7  500  Watts  AM/ 
CW  and  2000  V^^atis  P.E.P.  SSB  - 
S67.75 

•  Model  TA'36,  6  elemenn  — 
$392.75 


mast  plate  adipter 
CL-33,  3  elements 
GL36,  6  olemuntG 
CL203,  3  elements 
TA-40    KH    —    40  rnetei-l 


•  Model 
$304.7  5 

•  Model 
S332,7& 

•  Modnl 
$29  0.00 

•  Model 
conversion  kit  —  S1 19.50 


FECIAL!  25%  OFF  ALL  MOSLEY  ANTENWAS. 


Robert  a  Grove  WA4PyQ 
Rl  h  Box  156 
Brasifown  NC  28902 


The  Don  Nobles  Descramblers 

listen  to  what  you're  not  supposed  to  hear 


With  the  proliferation 
of  programmable 
scanning  receivers  capable 
of  tuning  in  virtually  any 
land  mobile  frequency  at 
the  whim  of  the  user,  taw- 
enforcement  agencies  have 
been  hard  put  to  find  ways 


to    protect    their    privacy 
Every  time  a  new  security 
technique  is  devised,  some 
enterprising  individual  will 
devise  a  way  to  defeat  it! 

For  many  years,  one  of 
the  favorite  methods  to  en- 
crypt speech  has  been  fre- 


quency inversion  lust  as  an 
incoming  frequency  is 
mixed  with  an  oscillator  in  a 
superheterodyne  receiver 
to  produce  another  fre- 
quency, the  speech  inverter 
mixes  normal  speech  with  a 
tone  to  produce  a  different 


photo  A.  The  D-12  scramble  decoder  $hown  working  here  with  a  Bearcat  210  scanner. 
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frequency  which  is  trans- 
mitted as  scrambled 
speech.  This  sounds  to  the 
unaided  listener  like  a  side^ 
band  signal  badly  out  of 
whackl 

To  decode  the  Inverted 
speech,  however,  one  mere- 
ly has  to  pass  the  encrypted 
speech  back  through  a 
device  simrfar  to  the  one 
that  inverted  it  in  the  first 
place.  This  process  will  re- 
invert  the  inverted  speech; 
in  other  words,  the  voice 
spectrum  has  gone  a  full 
360  degrees— first  out  of 
phase,  then  back  m  phase 
again,  so  to  speak. 

Several    manufacturers 
produce  speech  decoders, 
but  one  name  stands  prom- 
inently   against    the    field 
Don  Nobles, 

The  Nobles  descramblers 
are  certainly  straightfor- 
ward enough.  The  scram- 
bled speech  is  extracted 
from  the  speaker  output  of 
the  scanner  and  fed  into  a 
1496  double-balanced  mix- 
er. There  it  is  mixed  with  a 
reference  frequency  in- 
jected by  a  sine-wave  oscil- 


lator  The  resultant  inverted 
audio  is  passed  on  to  a 
Motorola  1306P  amplifier 
and  out  to  the  user's 
speaker. 

Because  virtuallv  any  ref- 
erence tone  can  be  used  by 
the  transmitting  agency  to 
encrypt  their  voice  trans- 
missions, all  speech-inver- 
sion decoders  have  a  poten- 
tiometer to  control  the  fre- 
quency of  the  local  refer- 
ence oscillator  to  match 
the  original  inversion  fre- 
quency. 

Nobles  has  taken  a  prov- 
en circuit  and  used  it  in  his 
various  models  The  D-12 
(Photo  A)  is  the  standard 
version  designed  to  hook  to 
a  conventional  scanner  It 
features  a  front-panel  tog- 
gle switch  for  the  dual  pur- 
pose of  turning  the  unit  on 
and  off  and  bypassing  the 
decoder  when  switched  off 
to  allow  normal  speech  to 
be  fed  from  the  scanner  to 
the  speaker. 

The  TUNE  control  ad- 
justs the  frequency  of  the 
internal  reference  oscilla- 
tor, varying  the  baseband  of 
the  audio  until  the  recov- 
ered speech  sounds  normal. 
Once  set,  this  control  is 
usually  forgotten-  Most 
law-enforcement  agencies 
like  to  leave  their  speech  in- 
verter codes  set  to  one  par- 
ticular frequency  to  avoid 
the  confusion  which  would 
arise  from  constant  chang- 
ing. Some  agencies,  how- 
ever, code  several  scram- 
bler settings,  referring  to 
RED  or  a  number  to  signify 
the  particular  code  they  are 
switching  to  If  this  is  the 
case,  the  listener  may  wish 
to  rotate  his  Nobles  TUNE 
control  until  the  speech  is 
normal  and  mark  the  posi- 
tion on  the  panel  for  later 
reference. 

The  descrambler  is 
powered  by  a  standard 
nine-vott  transistor  radio 
battery  which  is  held  to  the 
back  of  the  decoder  cabi- 
net by  a  small  spring  clamp, 
A  three-conductor  cable 
protrudes  from  the  back  of 
the  cabinet  to  allow  attach- 


ment to  the  monitor  receiv- 
er. In  virtually  all  cases,  a 
simple  plug  attachment 
chosen  to  mate  with  the 
radio  is  all  that  will  be 
necessary  to  defeat  the  in- 
ternal speaker.  An  exten- 
sion speaker  will  have  to  be 
supplied  by  the  user;  other- 
wise, internal  speaker  rewir- 
ing will  be  necessary  to  uti- 
lize the  receiver's  built-in 
speaker. 

A  miniature  edition  of 
the  D-12  is  available  as  the 
P  20  'Pocket  Pal"  (Photo  B); 
it  is  designed  to  attach  to 
pocket  scanners  with  a  min- 
imum of  bulk  Measuring  a 
scant  T  x  T'  x  3'^  [ap- 
proKimately),  it  does  the  job 
neatly. 

Comments  regarding  the 


hookup  and  operation  of 
the  P'20  are  the  same  as  for 
the  D-12.  Both  units  give  a 
fine  accounting  of  them- 
selves in  actual  use. 

Finally,  I  would  like  to 
mention  a  handy  additional 
accessory  from  Don 
Nobles:  the  TM-100  Tape- 
mate  (Photo  C).  It  is  de- 
signed to  record  telephone 
conversations  directly  into 
a  tape  recorder.  Automatic 
activation  of  the  recorder's 
remote  jack  is  provided  by 
the  TM-100  when  the  tele- 
phone handset  is  lifted 
from  the  cradle.  Yes,  it's 
legal,  and  it  is  useful  for 
verifying  orders  and  record- 
ing crank  calls. 

All  of  these  clever 
Nobles  innovations  are  in- 


expensive and  reliable.  The 
fapemate  is  $24,95,  the 
scramble  decoders  are 
somewhat  more.  For  further 
information,  check  with 
your  local  radio  equipment 
supplier  oi  write  Don 
Nobles  Electronics,  Route 
7,  Box  610,  Hot  Springs  AR 
71 901.  ■ 
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Fig.  1.  Simplified  represeniation  of  common  speech  inver- 
sion. 


Photo  B.  The  tiny  P-20  is 
designed  to  fit  against  a 
pocket  scanner  til^e  this 
Midland. 


Photo  C    The  JM-100  Tapemate  automaticalty  activates  a  tape  recorder  when  the 
telephone  handset  is  lifted  from  its  cradle. 
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Social  Ei/ents 


Listings  in  this  co!umn  are 
provided  free  of  charge  on  a 
space-avaiiabie  basis.  The 
foilowing  information  should  be 
included  in  every  announce- 
ment: sponsor,  event,  date, 
time,  place,  city,  state,  admis- 
sion charge  (if  any),  features, 
talk-in  frequencies,  and  the 
name  of  whom  to  contact  for 
further  information.  Announce- 
ments must  be  received  two 
months  prior  to  the  month  in 
which  the  event  takes  piace. 
They  should  be  sent  directly  to 
Editoriaf  Offices,  73  Magazine, 
Pine  Street,  Peterborough  NH 
03456,  Attn:  Social  Events. 

INDIANAPOLIS  IN 
JUL1 

The  Central  Indiana  Section 
of  IEEE  and  the  corresponding 
IEEE  Computer  Society  Chapter 
whl  hold  the  fifth  annual  IEEE 
Indy  Microcomputer  Show  on 
Tuesday,  Juty  1,  1980,  fronn  9:30 
am  to  8:00  pm  at  the  Sheraton 
Motor  Inn  East,  located  at  1-465 
and  SR-67  in  Indianapolis.  There 
will  be  exhibits,  demonstra- 
tions, and  technical  seminars 
addressing  the  engineering,  in- 
dustrial, scientific,  medical, 
business,  and  personal  applica- 
tions of  microcomputer  sytems, 

HARBISBURG  PA 
JUL  4 

The  Harfisburg  RAC  Annual 
Firecracker  Hamfest  will  beheld 
on  Friday,  July  4,  1980,  at  the 
Shellsville  VFW  Picnic  Grounds. 


Take  exit  27  off  1-81  north  of  Har- 
risburg  at  PA  route  39,  then  fol- 
low  the  signs  for  one  mile  or  call 
for  talk-in  information.  There  are 
shade  trees  and  a  pavilion.  Park- 
ing for  1,000  cafs  will  be  avail- 
able, Food  will  be  available  or 
bring  your  own  picnic.  Admis- 
sion is  $3.00;  XYLs  and  children 
are  free.  Tailgating  is  $1.50. 
Many  valuable  prizes  will  be 
awarded. 

BURLINGTON  ONT  CAN 
JUL5 

The  Burlington  Amateur 
Radio  Ctub  will  hold  its  5th  an- 
nual Ontario  Hamfest  1960  on 
Saturday,  July  5,  1980,  at  the 
Milton  Fairgrounds,  just  south 
of  the  intersection  of  Highways 
401  and  25  (Exit  39).  General  ad- 
mission is  $3.00;  children  and 
ladies  are  free.  Pre-registration 
before  June  15,  1980,  is  $2.00, 
Gales  will  open  Friday,  July  4, 
1980,  at  12:00  noon  and  Satur- 
day, duty  5, 1980,  at  7:00  am.  The 
flea  market  opens  at  8:00  am 
and  tables  are  free.  There  will  be 
camping  available  and  food  and 
prizes.  Talk-in  on  147.81/.21 
VE3RSB.  For  information,  write 
BARC,  Box  836,  Burlington  ONT, 
CAN  L7B  3Y7. 

OAK  CREEK  Wl 
JUL  12 

The  South  [Milwaukee  Ama- 
teur Radio  Club  will  hold  its  an- 
nual Swapfest  '80  on  Saturday, 
July  12,  1980,  at  the  American 


Legion  Post  #434,  9327  S. 
Shepard  Avenue,  Oak  Creek  Wl. 
Admission  is  $2.00  and  in- 
cludes a  happy  hour  with  free 
beverages.  Prizes  include  a 
$100  first  prize,  a  $50  second 
prize,  and  a  variety  of  other 
prizes-  Activities  will  begin  at 
7:00  am  and  continue  until  5:00 
pm.  Parking,  a  picnic  area,  and 
hot  and  cold  sandwiches,  as 
well  as  liquid  refreshments,  will 
be  available  on  the  grounds. 
Overnight  camping  is  also 
available.  Talk-in  on  146.94. 
More  details,  including  a  map, 
may  be  obtained  from  the 
South  fVIilwaukee  Amateur 
Radio  Club,  Inc.,  Robert 
Kastelic  WB9TIK,  Secretary, 
PO  Box  102,  South  Milwaukee 
Wl  53172. 

INFL  PEACE  GARDENS 

MAf^lTOBA 

JUL  12  13 

The  Internationa!  Peace 
Garden  Hamfest  will  be  held  on 
July  12-13,  1980,  at  the  Inter- 
national Peace  Garden  on  the 
North  Dakota/ Manitoba, 
Canada,  border.  Featured  will 
be  a  flea  market  and  various  ac- 
tivities for  hams  and  their 
families.  Registrations  wii)  be 
taken  on  both  days  for  door 
prizes  and  there  will  be  a  free 
breakfast  for  those  who  register 
on  Sunday.  For  more  informa- 
tion, contact  the  committee 
chairmen,  VE4LB  and  WAC&LPV. 

CHARLESTON  SC 

JUL  12-13 

The  Charleston  Amateur 
Radio   Soctety   will    hold   the 


Charteston  Hamfest  on  July 
12-13,  1980,  at  the  Omar  Shrine 
Templa  General  admission  is 
$3-50,  which  includes  one  prize 
ticket.  Additional  prize  tickets 
are  $2.00  each  or  5  for  $5.60. 
Children  12  years  old  and  under 
will  be  admitted  free.  Flea 
market  tables  are  $5.00  and 
commercial  booths  are  $35.00, 
which  includes  2  admission 
tickets.  Saturday's  prize  is  an 
Icom  IC-2A  synthesized  2-meter 
handie-talkie.  Sunday's  grand 
prize  is  a  Kenwood  TS-120S;  sec- 
ond prize  is  an  Azden  PCS  2000 
2-meter  rig.  There  will  be  refresh- 
ments, ladies'  activities  and  a 
hospitality  room  available.  Talk- 
in  on  14a34/.94,  146.1 6/J6,  and 
146,19/79  for  general  use.  For 
more  information,  contact  the 
Charleston  Hamfest  Commit- 
tee, PO  Box  30643,  Charleston 
SC  29407,  or  phone  (803)-747- 
2324/563-2523. 

fNDIANAPOLIS  IN 
JUL  13 

The  Indianapolis  Amateur 
Radio  Convention  and  Hamfest 
will  be  held  on  Sunday,  Juty  13, 
1980,  at  the  Marion  County  Fair- 
grounds. For  further  informa- 
tion, write  Indianapolis  Amateur 
Radio  Association,  Box  11086, 
Indianapolis  IN  46201. 

NIBBING  MN 
JULia 

Five  amateur  radio  clubs  in 
northern  Minnesota  are  spon- 
soring the  iron  Range  Hamfest 
on  Sunday,  July  13,  1980,  from 
9:00  am  until  5:00  pm  at  the  St. 
Louis  County  Fairgrounds,  Nib- 
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Basic  auto  patch 

Matching  cabinet 

.01105%     High     stability    crystals 

50  MHz  $889.95     450  MHz  899.95 
144  or  220  MHz  799.95 


COR  identitier:  Aft  on  one  board,  programmable.  Fully  ad- 
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bing  MN.  Camping  facilities 
with  electrical  and  water  hook- 
ups are  available  for  $3.50  per 
nig  lit.  There  are  other  accommo- 
dations available  close  by.  Fea~ 
tures  will  Include  a  ftea  market, 
games  for  XYLs  and  children, 
door  prizes,  mcluding  a  grand 
prize  of  a  Yaesu  Fn"-202  hand- 
held transceiver,  and  indoor  dis- 
plays. Tables  for  the  flea  market 
are  free  and  lunch  will  be  avail- 
able/Talk-in  on  .19/J9. 

WILKES-BARRE  PA 
JUL  13 

Ttie  Broadcasters'  Amateur 
Radio  Club  will  hold  its  third  an- 
nual hamfest  on  July  13,  1980, 
from  9:00  am  to  4:00  pm  at  the 
Pocono  Downs  Race  Track,  Rte. 
315,  Plains Twp.,  1  Vz  miles  north 
of  WilkeS'Barre  PA.  Admission 
is  $2.50,  XYLs  and  children  are 
free,  and  there  will  be  no  addi- 
tional charge  for  sellers.  Gates 
will  open  at  8:00  am  for  set-up. 
There  will  be  unlimited  outdoor 
and  indoor  space,  refreshments, 
prizes,  a  free  FM  clinic,  and  ac 
power  available.  Talk-in  on 
147.66/.06  and  146,52  simplex. 
For  more  information,  contact 
Charles  Baltimore  WA3NUT, 
BARC,  62  South  Franklin  Street, 
Wilkes-Barre  PA  18773,  or  phone 
(717)-823^3101. 

WAUKESHA  Wl 
JUL  19 

The  Kettle  fvloraine  Radio 
Amateur  Club  (KIVIRA)  will  hold 
its  annual  hamfest  on  Saturday, 
July  19,  1980,  beginning  at  7:00 
am,  at  the  Badger  Raceway, 
Waukesha    Wl.    The    Badger 


Raceway  is  located  west  of 
Dousman  on  U.S,  18,  ZVz  miles 
from  the  intersection  of  1-94  and 
State  Highway  67.  There  will  be 
overnight  camping  on  the 
grounds  on  Friday.  Tickets  are 
$1.50  in  advance  and  $2.00  at 
the  doof.  Talk-in  on  146.52, 
52.525,  and  28.650  MHz.  For  ad- 
ditional information  and  ad- 
vance tickets,  write  KMRA 
Hamfest,  108  Shepard  Ct.* 
Mukwonago  Wl  53149. 

CARY  NC 
JUL  19 

The  Gary  Amateur  Radio  Club 
W(l)  hold  its  8th  annual  Mld'Sum- 
mer  Swapfest  on  Saturday,  July 
19,  1980  (rain  or  shine),  at  the 
Gary  Lions  Club  Shelter  (next  to 
the  Gary  Senior  High  School). 
Gates  will  open  at  9:00  am. 
There  will  be  an  auction  (no  fees) 
from  1:00  pm  to  2:00  pm.  Prize 
drawings  wilt  be  held  from  2:00 
pm  to  2:15  pm  and  will  include  a 
Kenwood  TS-&20SE,  a  Yaesu  FT- 
202  with  nicads  and  charger,  a 
CDE  TaiJtwister"  rotor,  a  Hy- 
Gain  TH3  Sr.,  and  others.  Regis- 
tration is  $3.00.  Tables  will  be 
rented  or  bring  your  own.  Talk-in 
on  146,28/.88  and  146.52/^52.  For 


more  tnformation,  write  GARG, 
Box  53,  Gary  NG  27511. 

BLYTHEVILLEAR 
JUL  19-20 

The  1980  Arkansas  Army 
MARS  Convention  will  be  held 
on  July  19-20,  1980,  at  the  Na- 
tional Guard  Armory,  Highway 
61  south,  BIytheville  AR.  Regis- 
tration is  $7.50  and  includes  a 
catfish  supper  and  pancake 
breakfast.  Talk-in  on  148.01  and 
,07/. 67.  For  more  informa- 
tion, contact   Richard   Duncan 

WB5CNV/AAR6SH,  209  Wilson 
Street,  Dell  AR  72426. 

MONACA  PA 
JUL  20 

The  Beaver  Valley  Amateur 
Radio  Association  will  hold  its 
third  annual  hamfest  on  Sun- 
day, July  20,  1980,  at  the  Com- 
munity College  of  Beaver  Coun- 
ty from  9:00  am  to  5:00  pm.  Reg- 
istration is  $2.00  each  or  3  for 
$5.00;  children  under  12  will  be 
admitted  free.  Refreshments 
will  be  available,  as  well  as  free 
parking,  indoor  vendor  space, 
and  a  paved  outdoor  flea 
market.  There  will  be  a  drawing 
at  4:00  pm  and  door  prizes  all 


day,  including  a  first  prize  of  a 
Kenwood  TS-520SE  transceiver, 
a  second  prize  of  a  Kenwood 
TS  2400  synthesized  hand  held, 
and  a  third  prize  of  a  Cushcraft 
ATB-34 1 riband  beam.  TalH-m  on 
146.25/.85  WR3AAA,  223,26/,86 
WR3AAA,  and  146.52  simplex. 
For  further  information  and 
advance  registration,  contact 
either  Gary  t^ohrbacher 
WB3FKE,  3417  47th  Street, 
New  Brighton  PA  15066,  (412)- 
843-9546,  or  Adam  Horniak 
WB3JZN,  182  Edgewood  Street, 
Aliquippa  PA  15001,  (412)-373- 
9667. 

WRIGHTSTOWN  NJ 
JUL  20 

The  West  Jersey  Radio 
Amateurs,  Inc.,  hamfest  will  be 
held  on  July  20, 1980,  at  McGuire 
AFB,  Wrightstown  NJ,  from  9:00 
am  to  4:00  pm.  Admission  is 
$2.50  and  advance  orders  re- 
ceive an  additional  chance  at 
door  prizes.  Spouses  and 
children  are  free.  Tailgate  or 
table  space  is  $2.50  per  space; 
bring  your  own  table.  Refresh- 
ments and  activities  will  be 
available.  Door  prizes  will  be 
awarded   continuously  and  a 
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major  door  prize  of  a  2-meter 
transceiver  will  be  drawn  at  3:M. 
Talk-in  on  ,52  and  t46,92S.  Ad- 
vance tickets  are  available  from 
club  FBembers  or  send  an  SASE 
to  Mai7  Lou  Shontz  WB2QIU, 
107  Spruce  Lane,  Route  16.  Ml. 
Holly  NJ  08060.  For  additional 
mformation,  ca41  Mark  MJIIman 
N2ME  at  (609)^71  6691. 

WASHINGTON  MO 
JUL  20 

Tbe  ZerO'Beaiers  ARC  will 
sponsor  the  Washington  Ham- 
fest  on  Sunday.  July  20.  i960,  at 
the  Washington  Fairgrounds, 
Washington  MO.  There  will  tje 
prizes  and  good  buys  tor  the 
ham,,  and  bingo  and  a  candy 
scramble  for  other  family  mem- 
bers. Features  will  include  a 
commercial  dealer  exhibit,  a 
large  traders'  row,  and  delicious 
food.  Talk-in  on  .52  simplex*  For 
more  information  on  tickets, 
prizes,  and  camping,  write 
ZBARC,  Box  24,  Dutzow  MO 
63342. 

MCKEESPORT  PA 
JUL  20 

The  Two  Rivers  Amateur 
Radio  Club  will  hold  tts  annual 
hamfest  on  Sunday,  July  20, 
1980,  al  the  Penn  Slate  Univer- 
sity McKeesport  Campus,  Mc- 
Keesporl  PA.  A  flea  market  will 
be  held  outside  on  the  hard  sur- 
face and  car  spaces  will  be 
$5.00,  There  will  be  food  and 
drink,  door  prizes,  and  free  ad- 
mission. Talk-in  on  146,22/.82. 

GOLDEN  CO 
JUL  20 

The  RMRL  will  hold  Its  annual 
Field  Day  Demonstration  and 
Swapfest  on  Sunday.  July  20, 
1980.  at  10:00  am  at  Karl  Ram- 
stetters  (WAUHJZ)  Ranch,  It  is 
located  on  top  of  Guy  HiU,  High- 
way 93,  Golden  CO.  Signs  wili  be 
posted-  There  will  be  door 
prizes.  It  would  be  appreciated  if 
everyone  would  make  his  con- 
tribution to  the  potluck  lunch  by 
bringing  his  favorite  dish  and 
chairs  and/or  blankets.  Soft 
drinks  will  be  provided.  Talk-in 
on  ,34  and  .94. 

LOGANSPORT  IN 

JUL  20 

The  Cass  County  Amateur 
Radio  Club's  third  annual  ham* 
fest  will  be  held  on  Sunday,  July 
2D.  1960,  from  7:00  am  to  4:00  pm 
at  the  4-H  Fairgrounds.  Go  north 
of  Loganspoft  on  Highway  25, 
turn  right  at  Road  100,  and  fol- 
low  the   QSY   signs.   Advance 


tickets  are  $1.50;  $2,00  at  Ihe 
gate.  Outside  setup  is  free; 
undercover  is  SI. 00.  Bring  your 
own  tables.  Free  overnight 
camping,  refreshments,  and 
door  prizes  wH)  be  available. 
Talk-in  on  146.52  and  Logans- 
port  Repeater  U7J&AS,  For  in- 
formation, vwrite  Roy  E.  Man- 
nikko  WB9PKN,  530  North 
Ctcott  Street,  Logansport  IN 
46947. 

CANTON  OH 
JUL  20 

The  Canton  Amateur  Radio 
Club  and  theTusco  Amateur  Ra- 
dio Club  will  hold  the  6th  annual 
Hall  of  Fame  Hamfest  on  Surv 
day.  July  20,  1980.  at  the 
NimishiHen  Grange  near  Louis- 
ville OH.  iust  off  of  Route  62. 
East  of  Canton  OH.  Admission 
is  S2.50  in  advance  and  S3.O0  at 
the  gate.  Talk-in  on  52/52, 
.19/. 79,  and  .72/.12.  For  reserva- 
tions and  information,  contact 
Max  Lebold  WA8SHP,  10677 
Hazel  view  Avenue.  Ailrance  OH 
44601,  or  phone  (2 16^e2 1-8794. 

DETROIT  LAKES  MN 
JUL  20 

The  Detroit  Lakes  Amateur 
Radio  Club  will  hold  its  4th  an- 
nua! picnic  and  swapfest  on 
Sunday,  July  20.  1980,  from 
10:00  am  to  4:00  pm  at  Long 
Lake  Park,  ^V^  miles  west  of 
Detroit  Lakes  on  Highway  10, 
Tickets  for  the  drawing  are 
$1.00.  Picnic  and  swap  tables 
will  be  available.  Talk-in  on 
146.22/.82and  146.52/.52.  For  ad- 
ditional information,  contact 
Russ  Berger  N0ARZ,  1406  Long 
Avenue,  Detroit  Lakes  MN 
56501 . 

BELVIDERE  IL 
JUL  20 

The  annual  Big  Thunder  ARC 
Hamfest  will  be  held  on  Sunday. 
July  20,  1980,  at  the  Boone 
County  Fairgrounds.  There  will 
be  a  large  indoor  facility  and 
plenty  of  outdoor  space  avail- 
able, as  well  as  camping  after 
6:00  pm  on  Saturday.  Talk-in  on 
146.52  simplex  and  147,375  re- 
peater. For  more  information, 
write  Mike  George,  6159  Broad- 
view, Beividere  IL  61008. 

RAPID  CITY  SO 
JUL  25-27 

The  Black  Hills  Amateur 
Radio  Club  will  hold  its  1980 
South  Dakota  Hamfest  and  Pic- 
nic on  Friday,  July  25,  through 
Sunday.  July  27,  1980,  at  the 


Surbeck  Center,  South  Dakota 
School  of  Mines  campus,  Rapid 
City  SD.  Registration  will  be 
$6,50  before  July  1st,  and  $7,00 
after  July  Ist  and  at  the  door 
beginning  at  4:00  pm  on  Friday, 
July  25th.  Door  prizes  will  be 
awarded  along  with  a  pre-regis- 
t  rat  ion  prize.  There  will  be 
forums,  tours,  exhibits,  a  trans- 
mitter hunt,  a  flea  market,  con- 
tests, and  YL  activities.  Flea- 
market  tables  are  free.  A  Sunday 
noon  meal  will  be  catered  and 
tickets  witl  be  available  at  the 
door.  Assistance  will  be  provid- 
ed in  obtaining  lodging  or  trailer 
parking  facilities.  Talk  in  on 
146.34/94,  or  contact  WUBLK. 
To  pre-reg^ster  or  obtain  further 
Information,  contact  Black  Hills 
Amateur  Radio  Club,  PO  Box 
1014,  Rapid  City  SD  57709, 

OKLAHOMA  CITY  OK 
JUL  25*27 

The  Central  Oklahoma  Radio 
Amateurs  will  hold  the  Okla- 
homa State  ARRL  Convention 

and  ''Ham  Holiday"  on  July 
25-27,  1980,  at  Lincoln  Plaza, 
4445  Lincoln  Boulevard,  Okla- 
homa City  OK.  The  program  will 
include  an  ARRL  forum  and 
technical  talks.  In  addition,  a  full 
program  is  scheduied  lor  the 
ladies.  Pre-registration  will  be 
$5,00  if  received  before  July  19. 
After  that  date,  it  will  be  $6,00.  A 
special  award  is  being  given  to 
encourage  pre-registration. 
There  will  be  many  other 
awards.  Adequate  rooms  are 
available  for  commercial  ex- 
hibitors and  flea  market  swap- 
pers. Unlimited  parking  space  is 
also  available.  Mail  your  regis* 
traUon  to  CORA,  PO  Box  15013, 
Oklahoma  City  OK  73155, 

SEATTLE  WA 
JUL  25-27 

The  26th  National  ARRL  Con- 
vention will  be  held  on  July 
25-27.  1980,  at  the  SEATAC  Air- 
port Red  Lion  Motor  Inn,  18740 
Pacific  Highway  South,  Seattle 
WA  98188.  Basic  registration  is 
S7.00  before  July  1.  1980.  $9,00 
after  that  dale;  additional  family 
registration  is  $6.00.  $7.00  after 
July  1.  and  student  registration 
is  S7.00,  Features  will  include 
prize  drawings,  forums,  displays 
and  new  equipment  exhibits, 
tours,  and  much  more.  Roy  Neal 
K6DUE  of  NBC  News  will  be  the 
featured  Saturday-night  ban- 
quet speaker.  For  additional  de- 
tails, write  John  H.  Brown 
W7CKZ.  Promotion  Chairman, 
SEANARC  '80.  PO  Box  BS534. 


Seattle  W A  98168. 

NASHVILLE  TN 
JUL  27 

The  Nashville  Hamfest  will  be 
heid  on  Sunday,  July  27,  1980, 
beginning  at  8:00  am  CDT  at  the 
National  Guard  Armory.  Sidco 
Drive.  Nashville  TN,  Admission 
is  $1.00  and  tables  are  $3.00. 
Refreshments  will  be  available 
and  the  hamfest  will  be  all 
indoors.  Talk-in  on  ,90/, 30. 
For  more  information,  contact 
Radio  Amateur  Transmitting 
Society  (RATS),  PO  Bosc  2892. 
NashvilleTN372ia 

WEST  FRIENDSHIP  MO 
JUL  27 

The  Baltimore  Radio  Amateur 
Television  Society  will  hold  Its 
annual  BRATS  Maryland  Ham- 
fest on  Sunday,  July  27, 1980,  at 
the  Howard  County  Fair- 
grounds, just  off  1-70  and  Route 
32  at  Route  144.  West  Friend- 
ship MD.  Beginning  al  8:00  am, 
activities  will  be  held  rain  or 
shine.  Talk-In  on  ,63/.03,  J6/.76, 
and  .52  simplex.  For  information 
or  table  reservations,  write 
BRATS,  Box  5915,  Baltimore  MD 
21208. 

YELLOWSTONE 
AUG  1-3 

The  Wyoming-ldaho-Montana 
-Utah  Amateur  Radio  Council 
will  hold  its  Yellowstone  Nation- 
al Amateur  Radio  Convention  on 
August  1-3,  1980,  at  the  conven- 
tion center  in  West  Yellowstone 
MT,  The  convention  will  feature 
a  full  program  starting  Friday 
morning  and  running  through 
Sunday.  Activities  will  include 
forums,  contests,  crafts, 
movies,  swap  tables,  dealers, 
banquets,  and  much  more. 
There  are  hotel-molel  accommo- 
dations avaifable  adjoining  the 
convention  center  and  RV  parks 
and  campgrounds  close  by. 
There  are  airports  and  gas  avail- 
able in  West  Yellowstone,  For 
more  information,  write  WIMU. 
PO  Box  20116.  Salt  Lake  City  UT 
84120, 

MACON  MO 
AUG  2 

The  Tri-County  ARC,  NEMO 
ARC.  and  Macon  County  ARC 
will  hold  the  2nd  annual  North 
Central  Missouri  Hamfest  on 
Saturday.  August  2^  1360.  from 
9:00  am  to  5:00  pm  at  the  Macon 
County  Fairgrounds  Park,  High- 
way 63  south,  Macon  MO.  There 
will  be  free  parking,  an  enclosed 
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area  for  commercial  displays, 
food  available  on  the  grounds, 
and  YL  activities.  Tailgaters  are 
welcome.  Tickets  for  the  prize 
drawing  will  be  available  for 
$1.00  each  at  the  door.  The  ma- 
jor prize  will  be  either  a  color  TV, 
an  allband  receiver,  or  a  hand- 
held two-meter  transceiver. 
Talk-in  on  146.52, 147.69/.09.and 
146.07/.67.  For  more  informa- 
tion, contact  Charles  Coy 
WBOENV,  601  McKinley,  Mober- 
ly  MO  65270. 

JACKSONVILLE  FL 
AUG  2-3 

The  Jacksonvtfle  Ham f est  As- 
sociation   is    pleased    to    an- 
nounce that  the  1980  Jackson- 
ville Hamlest  and  ARRL  Florida 
State  Convention  will  be  held  on 
August  2-3^  1980,  at  a  new  loca- 
tion, the  Orange  Park  Kennel 
Club  at  the  intersection  of  1-295 
and  US  Highway  17.  Advance 
registration  Is  $3.00  and  is  avail- 
able  from  Jacksonville  Hamfestj 
1249   Gape   Charles  Avenue,, 
Atlantic  Beach  FL  32233.  Price 
at  the  door  will  be  $3.50.  A  large 
indoor  swap  mart  will  be  fea- 
tured, with  tables  available  at 
$5.00  per  day.  The  table  reserva- 
tions  can  be  ordered  from  Andy 
Burton  WA4TUB,  5101    Younis 
Road,  Jacksonville  FL  32218.  In- 
teresting  programs  and  forums 
are  planned,  as  well  as  door 
prizes  and  many  manufacturer 
and  dealer  exhibits.  Plenty  of 
family  activities   are   available 
close   by.   The   headquarters 
hotel    is    the   Best   Western 
located  just  across  the  street 
from  the  hamfest.  Special  rates 
of  $23.00  single  and  $28.00  dou- 
ble are  available;  reservations 
should   be   made  through  the 
local  number  {904)264-1211   to 
get  the  low  rates.  A  special  DX- 
ars'  forum  and  dinner  banquet 
will    feature  a  Spratly    Island 
presentation  by  Stu  Woodward 
K4SMX.  Also,  Bill  Barr  N4NX  will 
present  a  show  on  the  VP2KC 
world  record  effort  of  over  32 
million  points  in  the  CO  WW 
contest  (1979).  Reservations  for 
the  banquet  can  be  obtained  for 
$11.50  each  by  writing  N4KE,  . 
258  Wesley  Road,  Green  Cove 
Spring  FL  32043.  For  the  fly-in 
ham,    Heriong   Airport    is   the 
closest  landing  site.  Free  week- 
end parking  and  rental  automo- 
biles    are    available.    Phone 
(904)-783-2805  for  more  informa- 
tion. For  more  general  informa- 
tion,   write   J  HA,    911    Rio    St, 
Johns   Drive,   Jacksonville   FL 
3221 1 . 


LEVELLAND  TX 
AUG  3 

The  Hockley  County  Amateur 
Radio  Club  and  the  Northwest 
Texas  Emergency  Net  will  spon- 
sor their  15th  annual  picnic  and 
swapfest  on  Sunday,  August  3, 
1980,  beginning  at  6:00  am  at  the 
city  park  in  Levelland  TX.  This  is 
an  event  for  the  entire  family.  A 
$3.00  registration  fee  is  request- 
ed but  not  required.  Lunch  will 
begin  at  12:30  pm  with  a  bring- 
your-own-picnic-basket  lunch. 
There  will  be  swapping  all  day, 
with  tables  provided.  Talk-in  on 
14a2B/.88. 

ANGOLA  IN 
AUG  3 

The  Steuben  County  Radio 
Amateurs  will  hold  their  22nd 
annual  FM  Picnic  and  Hamfest 
on  Sunday,  August  3,  1980,  at 
Crooked  Lake,  Angola  iN.  Ad- 
mission  is  $2.00-  There  will  be 
prizes,  picnic-styJe  BBQ  chick- 
en, inside  tables  for  vendors  and 
exhibitors,  and  overnight  camp- 
ing (with  a  fee  charged  by  the 
county  park).  Talk-in  on  146,52 
and  147.81/.21. 

BURLINGTON  VT 
AUG  040 

The  Burlington  Amateur  Ra- 
dio Club  will  hold  its  annual  In- 
ternational Hamfest  on  August 
9-10,  1980,  at  the  Old  Lantern 
Campground,  14  miles  south  of 
Burlington  VT.  Admission  is 
$4.00.  Planned  events  include  a 
flea  market,  commerctal  exhibi- 
tors, interesting  and  useful  door 
prizes,  and  the  traditional  Can- 
Am  tug  of-war.  Talk-in  on  .34/.94, 
For  more  information,  contact 
Hap  Preston  WIVSA,  PO  Box 
312,  Burlington  VT  05402. 

CEDARTOWN  GA 

AUG  10 

The  Cedar  Valley  Amateur 
Radio  Club  will  hold  its  annual 
Cedar  Valley  Hamfest  on 
August  10,  1980,  from  8:00  am  to 
4:00  pm  at  the  Poik  County  Fair- 
grounds, on  US  278,  two  miles 
east  of  Cedartown  GA,  There 
will  be  food,  drinks,  and  prizes. 
Talk-in  on  147.72/.12  (WR4AZU). 
For  more  information,  contact 
Jim  T.  Schliestett  W4IMQ,  Sec- 
retary, Cedar  Valley  ARC,  PO 
Box  93,  Cedartown  GA  30125,  or 
phone  (404K48-5968. 

ST.  CLOUD  WIN 
AUG  10 

The  St.  Cfoud  Radio  Club  will 
hold   its   annual   hamfest   on 


August  10, 1960,  at  the  Whitney 
Park  Senior  Center  from  9:00  am 
until  5:00  pm.  There  will  be  free 
overnight  camping  available 
one  mile  from  the  site  at  the 
Sauk  Rapids  Lions  Park.  Food 
will  be  available  and  Uncle 
Tom's  (WOCF)  chili  will  be 
featured.  There  will  be  a  swap* 
fest  and  prizes.  For  more  infor- 
mation, write  William  (Bill)  R. 
Ztns  WAI^DTO.  RR  4,  St.  Cloud 
MN  56301  or  phone  (612)^253- 
3428. 

LEXINGTON  KY 

AUG  10 

The  Bluegrass  Amateur  Radio 
Society  will  hold  its  annual 
ARRL  Central  Kentucky  Blue- 
grass  Hamfest  on  August  10, 
1980,  starting  at  8:00  am  at  the 
Fasig-Tipton  Sales  Paddock, 
Newton  Pike,  Lexington  KY.  Ad- 
mission is  $3,00  in  advance  and 
$3.50  at  the  gate.  This  fee  in- 
cludes parking.  There  will  be 
grand  prizes,  hourly  door  prizes, 
indoor  exhibits  and  distributors, 
a  paved  outside  flea  market,  and 
food  service  will  be  available. 
Talk  in  on  146J6/.7a  For  details, 
write  Bluegrass  Hamfest,  Atten- 
tion: Edward  Bono  WA40NE, 
2077  Dogwood  Drive,  Lexington 
KY  40504. 


WILLOW  SPRINGS  fL 
AUG  10 

The  Hamfesters  Amateur 
Radio  C!ub  will  hold  its  46th 
annual  hamfest  on  Sunday, 
August  10th,  1980,  at  Santa  Fe 
Park,  91st  and  Willow  Springs 
Road,  Willow  Springs  IL  (near 
Chicago).  Gates  wi  I  [  open  at  6:00 
am.  Tickets  at  the  gate  are  $3.00 
each  or  $2.00  each  in  advance. 
There  will  be  free  coffee  for  the 
early  birds,  games  for  the  kids, 
prizes  for  the  YLs,  and  the  world- 
famous  shoppers'  row.  Children 
under  fifteen  are  free.  For  more 
information  and  advance  tick- 
ets,  send  an  SASE  and  a  check 
to  Hamfesters  Amateur  Radio 
Club,  PO  Box  42792,  Chicago  IL 
6G642. 

OAKLAND  NJ 
AUG  16 

The  Ramapo  Mountain  Ama- 
teur Radio  Club  will  hold  its  an- 
rtual  flea  market  on  Saturday, 
August  16,  1980,  at  the  Ameri* 
can  Legion  Hail,  Oak  Street, 
Oakland  NJ.  Indoor  tables  are 
$5.00  and  tailgating  is  $3.00. 
There  is  no  admission  lee  for 
buyers.  Refreshments  will  be 
available  on  the  premises-  Talk- 
In  on  147.49/146.49  WR2AHD  or 


146.52  simplex.  For  advance 
reservations  and  information, 
call  Bud  Hauser  WA2JUO  at 
(201)797-8471  or  (201  )-79l  ^0589. 

FT  BRAGG  NC 
AUG  1  SI 7 

The  Cape  Fear  Amateur  Ra* 
dio  Society's  4th  annual  ham- 
fest will  be  held  on  August 
16-17, 1980,  at  the  Main  Officers' 
Club,  FT.  Bragg  NC,  Tickets  are 
$1,00  in  advance  and  $2.00  at 
the  door.  There  will  be  9,000 
square  feet  of  air  conditioned 
space  available.  Prizes  will  in- 
clude a  TS-1 20S,  a  tdband  beam, 
a  handie-talkie,  and  a  rotor. 
There  will  be  a  Saturday  night 
social  and  a  QCWA  luncheon 
meeting  on  Sunday.  Talk-in  on 
146. 31/. 91,  147. 93/. 33,  and 
146,52.  Send  an  SASE  to  Marie 
Presler  WA4YMM,  PO  Box 
351 71 ,  Fayettevi I ! e  NC  28303,  for 
tickets, 

NORTH  HAVEN  CT 
AUG  16-17 

The  South  Central  Connecti- 
cut  Amateur  Radio  Association 
will  hold  its  Super  Scaralest  '80 
on  August  16-17,  1980,  at  the 
Ramada  Inn,  at  Exit  12  of  *-91, 
North  Haven  CT  06473.  Booths 
wiil  be  available.  Features  wilj 
include  a  ham  and  computer 
flea  market,  an  auction,  special 
events  for  non-ham  spouses 
and  children,  and  drawings  for 
prizes  throughout  the  show. 
Prizes  will  include  a  solid-state 
low-band  transceiver,  a  synthe- 
sized two-meter  NT,  a  micro- 
computer, and  a  6OO-MH2  fre- 
quency counter.  Admission  will 
be  $4.00,  pre-regi  St  ration  before 
July  1,  and  $5.00  at  the  door  for 
both  days.  Talk-in  on  146.01/ 
146.61.  For  further  information, 
write  Super  Scarafest  "80,  PO 
Box  5265,  Hamden  CT  06518,  or 
call  Jeff  Wayne  K1YLV  at  (203)- 
281-6038  between  9:00  am  and 
9:00  pm  EST. 

HUNTSVILLEAL 
AUG  17 

The  North  Alabama  Hamfest 
wjli  be  held  on  Sunday,  August 
17,  1980,  at  the  Von  Braun  Civic 
Center  in  Huntsvilfe  AL.  Admis- 
sion is  free.  There  will  be  prizes, 
exhibits,  forums,  an  air-condi- 
tioned indoor  flea  market,  and 
ladies'  activities.  Tours  of  the 
Alabama  Space  and  Rocket 
Center  are  available  for  the  fami- 
ly. A  hamfest  supper  will  be  held  ^ 
on  Saturday  night.  A  limited 
number  of  camping  sites  with 
hookups  are  available  at  the 
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VBCC  on  a  first-come-first- 
served  basis.  f\ea  market  tables 
are  available  for$3  OO.  Talk-in  on 
3-965  and  .34/.94.  For  more  infor- 
mation, write  NAHA,  PO  Box 
423,  HuntSviJIeAL  35804. 

WARREN  OH 

AUG  17 

The  Warren  Amateur  Radio 
Association  will  hotd  its  23rd 
hamfesl  on  August  t7,  1980,  at 
Trumbull  Brancti,  l^ent  Slate 
University,  There  will  be  five 
acres  of  flea  market,  tech 
forums.  DX  programs,  inside 
dealer  displays,  and  XYL  ac- 
tivities. For  further  information, 
QSL  tu  WARA.  PO  Bo)?  609,  War* 
ren  OH  44482, 

BEAR  OE 
AUG  17 

The  Fifth  Annual  New  Delmar- 
va  Hamfesl  will  be  held  on  Sun- 
day. August  17,  1980.  at  Glory* 
land  Park,  Bear  DE.  Admission 
will  be  S2.D0  in  advance  and 
S2.50  at  the  gate.  Tailgating  will 
be  $2,50  and  tables  under  the 
pavilion,  $4.00.  Prizes,  food  and 
drinks  wiff  be  available.  Talknn 
on  .52  and  .13/.73.  For  more  in- 
formation, send  an  SASE  to 
Stephen  Momot  K3HBP,  14 
Balsam  Road,  Wilmington  DE 
19804.  Make  checks  payable  to 
Delmarva  Hamfest,  Inc. 

RENO  LAKE  IL 
AUG  17 

The  Shawnee  Amateur  Radio 
Association  Hamfest  will  be 
held  on  August  17,  1980,  at  the 
North  Marcum  access  area  on 
Rend  Lake  in  southern  Illinois. 
Complete  recreational  facilities, 
including  beach  and  campsrtes. 
will  be  available.  Taik-in  on 
146,25/.85,  146.52.  and  3.925. 

TACOMA  WA 
AUG  23  24 

The  Radio  Club  of  Tacoma 
{W7DK)  will  hold  its  annual  Ham- 
fair  on  August  23-24,  1980.  at 
the  campus  of  Pacific  Lutheran 
University,  122nd  and  Park 
Avenue.  Registration  js  $4.00 
and  the  banquet  is  $6.00.  Events 
Include  a  flea  market,  door 
prizes,  commercial  displays,  a 
banquet,  a  loggers'  breakfast, 
seminars,  and  much  more.  Talk- 
in  on  Mf2B.  For  additional  in* 
formation,  contact  Joe  Winter 
WA7RWK,  819  No,  Mullen, 
Tacoma  WA  98406  or  phone 
(206)-759'9857- 

LA  PORTE  IN 
AUG  24 

The  annual  LaPorte  County 


Hamfest  wiff  be  held,  rain  or 
shine,  on  Sunday,  August  24, 
1980,  at  the  County  Fairgrounds 
on  Highway  2,  west  of  LaPorte 
IN  (50  miles  SE  of  Chicago^ 
There  will  be  an  outdoor  paved 
flea  market  area,  indoor  tables 
at  $1.00  each,  and  overnight 
trailer  hookups  available  on  site 
for  early  birds.  Advance  tickets 
are  $2.00.  For  reservation  or  in- 
formation, send  an  SASE  to  PO 
Box  30,  LaPorte  IN  46350. 

MARYSVILLE  OH 
AUG  24 

The  Union  County  Amateur 
Radio  C]ub  will  hold  its  fourth 
annual  Hamfest-80  on  Sunday, 
August  24,  19%,  at  the  fair^ 
grounds  in  Marysville  OH,  There 
will  be  a  free  gate  until  10:00  pm 
Saturday;  then  admission  is 
$2.00  each  or  $1.50  in  advance. 
Features  will  include  free  over- 
night camping,  free  movies  Sat- 
urday night,  breakfast  served  all 
night  until  10:00  am  Sunday, 
nmny  prizes,  including  a  Ken- 
wood TR-2400,  a  flea  market, 
ARRL  forums,  and  MARS  and 
FM  meetings.  For  more  informa- 
tion or  advance  tickets,  write 
UCARC,  13613  US  36,  Marysville 
OH  43040.  or  phone  (513J-644- 
0468. 

SEWELL  m 
AUG  24 

The  Gloucester  County  ARC 
will  hold  its  second  annual  ham- 
fest on  Sunday,  August  24, 1980, 
from  8:00  am  to  3:00  pm  at 
Gloucester  County  College, 
Tanyard  Road,  Sewell  NJ.  Tick- 
ets are  $2.00  in  advance,  SZSOat 
the  door,  and  dealers'  and  tail- 
gaters'  admission  is  $5.00.  Tail- 
gaters  can  set  op  at  7:00  am  and 
indoor  and  outdoor  spaces  will 
be  available.  There  wilt  be  food 
and  prizes,  Talk-in  on  .52  and  .78/ 
,18.  For  information  and  tickets, 
contact  Bob  Grimmer  KN2QW0, 
229  William  Avenue,  Barrington 
NJ  08007. 

SYDNEY  NS 
AUG  29  SEP  1 

The  Sydney  Amateur  Radio 
Club  will  host  the  1980  Maritime 
Convention,  Ham  Ceilidh  80,  on 
Labor  Day  weekend.  August  29 
-September  1, 1980,  at  the  Isle 
Royaie  Hotel.  Sydney,  Cape 
Breton  Island,  Nova  Scotia, 
Canada.  There  will  t>e  plenty  of 
tree  parking  and  shoppmg  for 
the  ladies.  The  program  will  in- 
clude many  items  of  intefest 
and  will  cater  to  amateurs  along 
with  their  XYLs.  Friday  evening, 
August  29,  will  be  a  special 
event  with  registration  and  a 
ham  gel'together.  For  more  in- 


formation,  contact  the  Sydney 
Amateur  Radio  Club,  Box  1C61, 
Sydney.  Cape  Breton,  Nova 
Scotia  CAN  B1P6J7. 

GEORGETOWN  IL 
AUG  30-31 

The  Mfiana  Repeater  System, 
Inc.,  amateur  radio  club  will  hold 
its  11th  annual  Danville,  Illinois, 
Hamfestt  Saturday  and  Sunday, 
August  30-31,  1980,  at  the 
Georgetown,  Illinois,  Fair- 
grounds. Advance  gate  dona- 
tions are  $1 .50  per  adult;  $2.00  at 
the  gate,  with  children  14  years 
and  younger  free.  Activities  will 
include  two  days  of  flea 
markets,  commercial  exhibitors, 
RTTY  setups,  an  Antique  Wire- 
less  Association  display,  a 
home-brew  builders  contest,  a 
USAF  MARS  station,  and  other 
interests.  Meals  and  refresh- 
ments will  be  served  both  days 
and  overnight  camping  facilities 
are  available.  For  more  informa* 
tion  or  advance  tickets,  send  an 
SASE  to  llliana  Repeater  Sys- 
tem, Inc.,  PO  Box  G,  Catlin  IL 
61817. 

PECATONICA  IL 
AUG  31 

The  third  annual  Rockford 
Hamfest  and  Illinois  State  ARRL 
Convention  will  be  held  at  the 
grand  exhibition  hall  at  the  Win- 
nebago  County  Fairgrounds  at 
Pecatonica,  just  west  of  Rock- 
ford  on  US  Route  20,  Tickets  are 
$2.00  in  advance  or  $2.50  at  the 
gate  and  are  available  from  any 
RARA  member.  They  may  also 
be  obtained  by  mail  by  writing  to 
RARA.  PO  Box  1744,  Rockford  IL 
61 110  and  including  a  business* 
size  SASE  Food  and  campsites 
(with  electric  and  sanitary  hook* 
ups)  will  be  available,  as  well  as 
plenty  of  free  parking.  For  flea 
market  dealers,  there  will  be  300 
tables  available  at  a  nominal 
charge.  There  will  be  speakers 
and  forums,  demonstrations 
and  discussions,  and  prizes. 
Talk-in  on  146,01/.61  Rockford 
repeater,  or  146.52. 

MARSHALL  Ml 
AUG  31 

On  Sunday^  August  3l,  1980, 
from  8:00  am  to  5:00  pm,  "Histor* 
Ic  Marshall's"  72/12  E.  S,  Team 
will  hold  its  Trunk  'n  Trailer  Bash 
on  the  whole  block  of  61 5  S.  Mar- 
shall Avenue.  Marshall  Ml  (1830 
site  of  Michigan's  caprtot  and 
governor's  mansion).  The  dona- 
tion is  $2.00,  spaces  are  $5.00, 
and  inside  space  Is  50  cents  a 
foot.  There  will  be  free  parking 
and  a  huge  consignment  area 


for  the  mini-swapper.  For  further 

information,  send  an  SASE  to 
K8UCQ.  1 10  Perrett,  Marshall  Ml 
49068, 

PENSACOLA  FL 
AUG  31 

The  Five  Flags  Amateur 
Radio  Association,  Inc.,  will 
hold  its  1980  HanvA^Rama  on 
August  31, 1980,  from  8:00  am  to 
4:00  pm  at  the  Pensacola  Munic- 
ipal Auditorium,  PensacoJa  FL. 
Admission  will  be  $1.00  and 
swap  tables  will  be  available  for 
S5.00  each.  Additional  informa- 
tion can  be  obtained  by  writing 
to  the  FFARA,  PO  Box  17343, 
Pensacola  FL  32522. 

MELBOURNE  FL 
SEP  6-7 

The  Platinum  Coast  Amateur 
Radio  Society  will  hold  Its  15th 
annual  hamfest  and  indoor 
swap-and-shop  flea  market  on 
September  6-7.  1960,  al  the  Mel- 
bourne Civic  Auditorium.  Admis- 
sion is  $3.00  in  advance  and 
$4.00  at  the  door.  Swap  tables 
are  $5.00  per  day.  There  will  be 
food  and  plenty  of  free  parking 
available,  as  well  as  awards, 
forums,  and  meetings.  Talk-in 
on  .25/,e5  and  321.52.  For  reser* 
vations,  tables,  and  information, 
write  PCARS,  PO  Box  1004,  Mel- 
bourne FL3290L 

SOUTH  DARTMOUTH  MA 
SEP  7 

The  South  Eastern  Massa- 
chusetts Amateur  Radio  Asso- 
ciation will  hold  its  annual  pic- 
nic and  flea  market  on  Sunday, 
September  7, 1960.  from  9:00  am 
until  4:00  pm  at  the  Stackhouse 
Fairgrounds,  Faith  Street,  South 
Dartmouth  MA.  The  rain  date 
will  be  September  14,  1980. 
Sates  space  is  $6.00  and  tables 
for  rent  are  $4.00.  There  will  be 
free  parking,  entertainment,  and 
food  and  beverages  for  sale. 
Talk-in  on  147.60/147.00  or  CB 
channel  11  For  information, 
write  SEMARA.  PO  Box  P-1C6. 
South  Dartmouth  MA  02748,  or 
phone  (617h997-3674  or  (617)^ 
9944838. 

VALPARAISO  IN 
SEP  14 

The  Porter  County  Amateur 
Radio  Club.  Inc.,  will  hold  its  an- 
nual hamfest  on  September  14, 
1980,  at  the  Porter  County  Fair- 
grounds, Valparaiso  IN.  Fea- 
tured will  be  a  flea  market,  tech- 
nical sessions,  door  prizes,  and 
bingo.  Food  will  be  available. 
Advance  tickets  are  $1.50  and 
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tickets  at  the  gate  are  $2.00. 
There  will  be  dealers  and  com- 
mercial exhibitors,  as  well  as 
free  indoor  and  outdoor  space. 
Gates  w[ir  open  at  6;00  am.  Talk- 
in  on  147.96/.36  and  146.52.  For 
tickets  and  information,  write 
Charles  Baker  W9SJN,  PO  Box 
251,  Portage  IN  46368. 

LOWER  BURRELL  PA 
SEP  21 

The  Skyview  Radio  annual 
swap  and  shop  will  be  held  on 
September  21,  1980,  at  Sokol 
Camp,  Lower  Burrell  PA,  from 
12:00  noon  to  4:00  pm.  Registrar 
tion  Js  $1.00  per  ham,  and  XYLs, 
YLs,  and  children  are  free.  There 
will  be  plenty  of  parking  and  lots 
of  shade.  Talk-in  on  .04  and  .64. 
For  more  Information,  send  an 
SASE  to  Jim  Jackson  K3VRU, 
RD  1,  Box  7A,  Apollo  PA  15613. 

PHILADELPHIA  PA 
SEP  25-28 

National  Computer  Shows 
(formerly  Northeast  Exposi- 
tions) will  hold  the  Mid-Atlantic 
Personal  and  Business  Com- 
puter Show  from  Thursday,  Sep- 
tember 25,  through  Sunday,  Sep- 
tember, 1980,  at  the  Phila- 
delphia Civic  Center,  Philadel- 
phia PA.  Show  hours  are:  Thurs- 
day through  Saturday,  11:00  am 
to  9:30  pm  and  Su nday,  1 1 :00  am 
to  6:00  pm.  General  adult  admis- 
sion is  $5.00.  For  further  infor- 
mation, contact  National  Com- 
puter Shows,  PO  Box  678 
Brookline  Village  MA  02147,  or 
phone  (61 7)-524-0000. 

FINDLAYOH 
SEP  27 

The  Findlay  Radio  Club  will 
hold  its  38th  annual  Findlay 
Hamfest  on  Sunday,  September 
27,  1980^  at  a  new  location,  the 
Hancock  Recreational  Center, 
just  east  of  1-75  exit  161,  on  the 
north  edge  of  Findlay,  40  miles 
south  of  Toledo.  Tickets  are 
$2.00  in  advance  and  $2.50  at 
the  door.  Reserved  tables  are 
$2.50  per  half.  There  will  be 
forums  on  Saturday  evening  and 
setup  Sunday  at  5:00  am.  Main 
prizes  are  a  TS-120S  with  sup- 
plies, two  TR-2400S,  and  an 
AT- 120  matcher  For  tickets,  in- 
formation, and  reservations, 
send  an  SASE  to  PO  Box  567, 
Findlay  OH  45840, 

ELMIRA  NY 
SEP  27 

The5th  annual  Elmira  Interna- 
tional Hamfest  will  be  held  at 


the  Chemung  Country  Fair- 
grounds on  September  27. 
1980,  Featured  wtlt  be  an  ARRL 
Forum  and  talk  by  Atlantic  Divi- 
sion Director  Jesse  Bleberman 
W3KT.  Also  on  the  agenda  is  a 
similar  forum  and  discussion 
with  officials  from  the  Federal 
Communications  Commission's 
Buffalo  NY  office.  There  will  be  a 
free  outdoor  flea  market  and 
some  indoor  space,  as  well  as 
several  electronics  dealers  from 
across  the  northeast.  The  usual 
abundance  of  prizes  and  good 
food  will  be  part  of  this  year's 
event  once  again.  Gates  open  at 
8:00  am.  Advance  sale  tickets 
are  available  from  John  Breese 
WA2FJM,  340  West  Avenue, 
Horseheads  NY  14845  at  $2.00 
each  (save  a  dollar  per  ticket  off 
the  gate  price!).  Talk-in  on 
147.96/.36,  146.10/.70,  and  ,52 
simplex. 

TYSONS  CORNER  VA 
SEP  27-28 

The  National  Capitol  DX 
Association  will  sponsor  DXPO 
80  on  Saturday  and  Sunday, 
September  27-28,  1980,  at  the 
Ramada  Inn,  junction  of  Rte.  7 
and  1-495,  Tysons  Comer  VA. 
Saturday's  half-day  session  will 
include  Phase  I  of  the  DXPO  Pro- 
gram, an  Attitude  Adjustment 
Party,  and  a  banquet  with  prizes 
and  surprises.  Sunday's  session 
will  feature  Phase  II  of  the  DXPO 
Program.  Unless  you  have  pre- 
viously attended  DXPO,  write  to 
Dick  Vincent  K3A0,  Rte.  1,  Box 
230,  Bryan  town  MD  20617,  for 
more  information.  If  you  have 
any  program  suggestions,  con- 
tact John  Boyd  W4WG,  8424 
Reflection  Lane,  Vienna  VA 
22180. 

ADRIAN  Ml 
SEPT  28 

The  Adrian  Amateur  Radio 
Club  will  hold   its  8th  annual 


hamfest  on  Sunday,  September 
28, 1980,  at  the  Lenawee  County 
Fairgrounds,  Adrian  Ml.  Fea- 
tured will  be  prizes,  games  and 
programs.  Tables  are  available 
for  $5.00  per  8-foot  space,  $3.00 
per  4'foot  space,  $1 .00  per  8-foot 
trunk  space,  and  $2.00  for  an  in- 
side space  for  your  table.  Talk-in 
on  146.31/.91  and  146.52.  For 
ticket  and  table  information, 
write  Adrian  Amateur  Radio 
Club,  Inc.,  PO  Box  26,  Adrian  Ml 
49221,  or  call  Bob  and  Sally  Fay 
of  Sword  Enterprises  at  (517)- 
263-3592. 

ERIE  PA 
SEP  28 

The  Radio  Association  of 
Erie,  Inc.,  will  hold  its  HAMJAM 
1980  on  Sunday,  September  28, 
1980,  at  the  Rainbow  Gardens  at 
Waldameer  Beach  Park,  Erie  PA. 
Hours  are  from  9:00  am  to  5:00 
pm.  The  $3.00  admission  fee  in- 
cludes a  chance  for  the  main 
prizes,  hourly  door  prizes,  and  a 
free  cup  of  coffee.  Featured  will 
be  commercial  displays,  huge 
outdoor  flea  market  ($1.00  per 
car  space),  large  indoor  display 
area  (tables  available  at  $5.00). 
Food  will  be  available  on  site. 
Talk-in  on  146.34/,94  (primary) 
and  146.22/.82  (secondary).  For 
information  about  overnight 
parking  and  other  details,  write 
Lee  Robinson  WA3HJC,  HAM- 
JAM  Chairman,  PO  Box 844,  Erie 
PA  16512. 

BOULDER  CO 
SEP  28 

The  Boulder  Amateur  Radio 
Club  will  hold  Barcfest  '80  on 
September  28,  1980,  beginning 
at  9:(X>  am  at  the  Boulder  Na- 
tional Guard  Armory,  North 
Broadway,  at  the  city  limits^ 
Boulder  CO.  There  will  be  an 
auction  and  a  snack  bar.  Ad- 
mission is  $2.00  per  family  and 
includes  a  door  prize  drawing 


and  swap  space.  Tafk-in  on 
146.10/.70  and  .52/.52.  For  fur- 
ther information,  contact  Mark 
Call  N0MC,  4297  Redwood  Ct., 
Boulder  CO  80301.  or  phone 
(303)-442-2616. 

CHICAGO  IL 
OCT  16-19 

National  Computer  Shows 
(formerly  Northeast  Exposi- 
tlons)  will  hold  the  Midwest  Per- 
sonal and  Business  Computer 
Show  from  Thursday,  October 
16,  through  Sunday,  October  19, 
1980,  at  McCormacK  Place, 
Chicago  IL.  Show  hours  are: 
Thursday  through  Saturday, 
1 1 :00  am  to  9:30  pm  and  Su  nday, 
11:00  am  to  6:00  pm.  General 
adult  admission  is  $5,00.  For  fur- 
ther information,  contact  Na- 
tional Computer  Shows,  PO  Box 
678  Brookline  Village  MA  02147, 
or  phone  (61 7)-524-0000. 

FRAMINGHAM  MA 
NOV  9 

The  Framingham  Amateur 
Radio  Association  will  hold  its 
annual  fall  flea  market  on  Sun- 
day, November  9,  1980,  at  the 
Framingham  Police  Station  Drill 
Shed,  Framingham  MA.  Admis- 
sion is  $1.00  and  sellers'  tables 
are  $6.00.  Sellers  are  advised  to 
pre-register.  Doors  will  open  at 
9:00  am.  Talk-in  on  -75/.15  and 
.52.  For  more  information  or  to 
register,  contact  Ron  Egalka 
K1YHM,  FAR  A,  PO  Box  3005, 
Saxonville  MA  01701,  or  phone 
(617)-877^4520, 

BOSTON  MA 
NOV  20-23 

National  Computer  Shows 
(formerly  Northeast  Exposi- 
tions) will  hold  the  Northeast 
Personal  and  Business  Com- 
puter Show  from  Thursday,  No* 
vember  20,  through  Sunday, 
November  23,  1980,  at  Hynes 
Auditorium,  Boston  MA. 


Ham  Help 


I  need  any  mformation  on 
hints,  kinks,  and  modifications 
forthe  Yaesu  FT-101E.  I  am  will- 
ing to  pay. 

Brian  Stoll  N8AFX 

3025  Brockman 

Ann  Arbor  Ml  43104 

Greenpeace,  the  antf-whaling 
organization,  is  in  need  of  a  San 
Francisco  Bay  area  site  for  its 
ham  station.  The  site  must  be 


able  to  accommodate  a  tower,  a 
large  log  periodic  antenna  and 
high  power.  Those  with  a  site  or 
suggestions  should  contact  me 
at  the  address  below. 

Dick  Dillman  N6VS 

435  Utah  Street,  No.  4 

San  Francisco  CA  94110 

Phone:  (41 5)-fl64>6320 

I  need  a  blower  motor  assem- 
bly P/N  DEBO67-A01  and  power 


transformer  PfH  PU015-A01 
(Waterman  Products  Co,,  Inc., 
Philadelphia  PA)  for  an  OS-51/ 
USM-24C  oscilloscope.  I  will  pay 
a  reasonable  price  for  these 
parts. 

Elmer  H.  Melvin  WA6DJY 

5050  New  Market  Road 
HiJIsboro  OH  45133 


need  a  schematic  and/or  cir- 
cuit information  for  a  suitable 
noise-blanker  circuit  to  use  in  a 
Hammarlund  HQ-180A  receiver. 

Robert  F.  Cann  W4GBB 

1606  LochwDod  Drive 

Richmond  VA  23233 
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New  Products 


from  page  28 

parallel  mode,  the  two  filters 
can  be  used  to  peak  the  mark 
and  space  signals  used  m  RTTY 
and  ASCII  transmissions. 

Because  the  Signal  Enforcer 
is  an  audio  filter,  it  can  be 
hool<ed  in  line  with  the  audio 
output  of  a  receiver  so  that  no 
connections  inside  the  receiver 
are  necessary.  It  can  be  used  In 
line  with  the  receiver  speaker, 
headphones  output^  or  other 
audio  outputs  from  the  receiver. 
The  Signal  Enforcer  will  drive  up 
to  2  Watts  through  an  B-Ohm 
speaker.  The  audio  output  is  ad- 

justed  through  a  volume  control. 
Each  Signal  Enforcer  filter 
has  its  own  *' tuning  eye"  in- 
dicator, peak/notch  switch, 
bandwidth  control,  and  frequen- 
cy controi*  The  tuning  eyes  are 
LED  indicators  that  make  tuning 
fast  and  simple.  Each  tuning  eye 


has  its  own  very  narrow  filter. 
When  one  of  the  Signal  Enforcer 
filters  is  tuned  to  the  heart  of  a 
signal,  its  tuning  eye  will  blink 
simultaneousty  with  the  signal's 
audio  output.  Under  crowded 
band  conditions,  it  is  very  dif- 
ficult to  tune  signals  without  the 
aid  of  the  tuning  eyes.  The  Sig- 
nal Enforcer  is  the  only  filter 
that  offers  that  essential  feature 
on  both  filters. 

The  high  quality  of  the  filters 
allows  the  bandwidth  to  remain 
constant  once  it  has  been  set  by 
the  operator,  regardless  of  the 
frequency  tuned  to.  The  filters 
are  continuously  variable  in 
bandwidth  from  less  than  30  Hz 
to  over  1000  Hz.  Their  audio- 
frequency range  runs  from  less 
than  150  Hz  to  over  3000  Hz, 

Ultimate  serviceability  has 
been  designed  mto  the  Signal 
Enforcer,  If  service  or  fepair  is 
needed,  the  modular  design  will 


KLM'sSSV80  40-15, 


allow  for  nearly  immediate 
replacement  and  turn-around. 
All  internal  boards,  corT>po- 
nents,  and  craftsmanship  aref>f 
the  highest  quality. 

Front-panel  controls  on  the 
Signal  Enforcer  include 
POWER,  POWER  INDICATOR, 
VOLUME,  BANDWIDTH  1, 
BANDWIDTH  2,  FREQUENCY  1, 
FREQUENCY  2,  TUNING  EYE  1, 
TUNING  EYE  2,  PEAK/NOTCH 
switch  1,  PEAK/NOTCH  switch  2 
and  PARALLEL/CASCADE 
mode  switch.  Back-panel  inputs 
include  SIGNAL  INPUT  {RCA 
jack)  and  DC  INPUT  (2.5mm 
jack).  Sack-pane!  outputs  in- 
cltide  EXTERNAL  SPEAKER 
(3.5mm  phone  jack),  EXTERNAL 
HEADPHONES  (V*'^  phone 
jack),  and  RTTY  DEMODULA^ 
TOR  OUTPUT  (RCA  jack).  The 
Signal  Enforcer  has  its  own  in- 
ternal power  supply  and  can  be 
run  from  1 15  V  ac  at  60  Hz.  220  V 
ac  at  50  Hz  or  from  an  external 
12  to  18  V  dc  power  source. 

The  Signal  Enforcer  is  in  a 
tan,  cream,  and  brown  enclo- 
sure about  2Va"  by  8'*  by  6^  It 
comes  with  operator's  manual 
and  all  necessary  connectors 
used  on  the  unit. 

For  further  information,  con- 
tact: Kantronics,  Inc.,  1202  E 
23rd  Street,  Lawrence  KS  66044. 

KLM^SSSV  80-40-15 

The  SSV  80-40-15  is  the  latest 
addition  to  KLM's  series  of  ver- 
tical multiband  antennas,  fea- 
turing broadband  response  on 
80, 40,  and  1 6  meters.  The  SSV  is 
freestanding,  with  the  lower  half 
made  up  of  three  electrically- 
active  tripod  legs.  Excellent  DX 
is  possible  because  the  con- 
figuration of  the  legs  con- 
tributes to  a  low  angle  of  radia- 
tion on  each  band.  Two  of  the 
legs  are  hinged  at  the  base, 
allowing  the  SSV  to  be  easily 
raised  by  two  men.  Only  modest 
base  preparations  are  needed. 
The  upper  half  of  the  SSV  is  a 
single  telescoping  whip  section. 
It  is  quite  flexible  and  survives 
high  winds  by  bending  over  to 
reduce  its  own  wind  load.  Al- 
though the  SSV  stretches  over 
60  feel  above  ground,  no  guying 
is  necessary.  Its  overall  weight 
is  only  88  lbs,,  and  the  nominal 
feed  impedance  is  50  Ohms. 

A  full  y^-wave  resonance  is 
possible  on  80  meters  through 
the  use  of  one  tripod  leg  and  the 
upper  whip  section.  The  adjust- 
able tip  allows  the  SSV  to  be 
tuned  from  below  3.5  MHz  to  6,5 
MHz,  in  300-kHz  steps,  at  1.5:1 


vswr  or  better. 

The  40-meter  resonance  is 
quite  broad  thai^ks  to  the  effec- 
tive diameter  of  the  base  V* 
wave  (two  of  the  tripod  legs). 
Wide-range  tuning  is  possible 
from  6.5  MHz  on  up.  Perfor- 
mance on  40  meters  appears 
better  than  a  standard  ground- 
mounted  V4-wave  vertical  be- 
cause shock  excitation  of  the 
80-meter  section  improves  the 
radiation  pattern. 

Performance  of  the  ¥4 -wave 
15-meter  section  is  also  im- 
proved by  shock  excitation  of 
the  80-meter  section.  The  vswr 
curve  is  very  broad,  with  little 
change  from  band  edge  to  band 
edge.  Performance  approaching 
a  full  V4'Wave  vertical  is  also 
possible  on  160  meters  simply 
by  adding  inductance  at  the 
base  of  the  antenna. 

Experimental  uses  for  the 
SSV  abound.  A  wind  spectrum 
vswr  plot  shows  three  more 
naturally  occurring  resonances 
that  fall  very  close  to  the  three 
new  HF  bands  authorized  at 
WARC  79  (10,  1A  and  24  MHz) 
and  are  usable  with  slight  retun- 
ing. 

High-quality  materials  are 
used  throughout  the  SSV,  All 
aluminum  tubing  is  drawn 
seamless  6063'T832  alloy. 
Tough  fiberglass  insulators  are 
used  to  insulate  the  SSV  from 
ground  and  insulate  the  reso- 
nant sections.  Base  mounting 
anchor  plates  are  supplied. 

For  more  information,  con- 
tact KLM  Efectronics,  fna,  PO 
Box  816,  Morgan  Hiff  CA  95037; 
(408}-779'7363  Reader  Service 
number  480. 

NEW  HUSTLER  FIVE-BAND 

TRAP  VERTICAL  FIXED 

STATION  ANTENNA 

Hustler  recently  introduced 
the  new  Model  5-BTV,  a  five- 
band  trap  vertical  fixed  station 
antenna.  The  unit  covers  10, 15. 
20, 40,  and  SO  meters  (tunabie  to 
75  meters).  The  5-BTV  consists 
of  the  popular  Hustler  Modet 
4-BTV,  Rtvl-BO-S  resonator,  and 
spider  assembly,  in  one  UPS- 
shlppable  carton. 

in  restricted  or  unlimited 
space  locations,  the  Hustler 
5-BTV  delivers  top  signal  perfor- 
mance, consistent  contacts, 
five-band  operation,  and  com- 
plete coverage.  Useonefeedline 
of  any  convenient  length. 
Switching  or  matching  devices 
are  not  required. 

The  total  antenna  length  is 
25'5";  it  Is  constructed  of  the 
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fmest  quality  heat-lreated 
seamless  aluminum  and  all 
stainless  steel  tiardware. 
Mounts  to  any  1  V*"  o.d.  vertical 
support.  Vswr  is  teener  than 
1.6:1  at  band  edges  and  up  to 
100  kHz  bandwidth  on  75  or  80 
meters.  Power  capability  is  the 
full  legal  limit  on  SSB  and  CW, 
For  further  infornnation,  contact: 
Hustler,  Incorporated,  3275 
North  B  Avenue,  KIssimmee  FL 
32741.  Reader  Service  number 
477. 

NEW  BEARCAT'  POCKET 

SCANNER  HAS  FOUR  BANDS, 

SIX  CHANNELS 

Weighing  a  mere  10  ounces 
and  measuring  just  2%*"  wide  by 
1"  thick,  the  new  Bearcat'  Four- 
Six  ThinScan^w  pocket  scanner 
recently  introduced  by  Electra 
Company  fs  designed  as  a 
refiable.  high-performance 
scanner  especially  for  the 
fireman,  paramedic,  or  other 
professional  on  the  move.  Small 
enough  to  slip  easily  into  a  shirt 
pocket,  the  little  unit  never- 
theless can  receive  any  mix  of 
six  channels  on  four  bands  (high 
and  low  VHF,  UHF.  and  UHF  'T' 
public  service  bands).  Jt  scans 
the  six  crysta^controlled  fre- 
quencies at  the  rate  of  fifteen 
channels  per  second  and  has 
built-in  scan  delay.  The  radio 
also  features  Electra's  patented 
Track  Tuning  on  UHF  for  op- 
timum performance  across  the 
entire  band.  Each  channel  has  a 
lockout  control  to  permit  the 
listener  to  bypass  those  not  of 
current  interest.  A  SCAN/ 
MANUAL  function  switch  lets 
the  user  select  and  hold  any  of 
the  six  channels  manually;  LED 
indicators  show  the  channels 
being  scanned. 

Ruggedly  constructed  to  take 
the  punishment  of  on-lhe-go 

professional  service,  the  trim 
new  pocket  scanner  has  easy* 
to-operate  recessed  controls,  an 
anodized  aluminum  front  panel, 
and  flexible  rubber  ducky  anten- 
na (an  Interchangeable  wire 
antenna  is  also  supplied).  Ex- 
tremely versatile,  the  radio  will 
operate  from  external  power  as 
well  as  from  internal  batteries,  it 
also  has  provision  for  an  op- 
tional external  battery  charger, 
earphone,  and  external  speaker. 
Complete  information  on  the 
new  unit  is  available  from  Bear- 
cat retailers  or  directly  from 
Electra  Company,  PO  Box 
29243,  Cumberland  IN  46229. 
Reader  Service  number  476. 


NEW  HY-GAIN  AMATEUR 
CATALOG  INCLUDES  MORE 

THAN  100  PRODUCTS 

Hy^Gain,  a  division  of  Telex 
Communications.  Inc.,  has  pub- 
lished  a  new  24-page  catalog 
featurmg  over  100  base  and 
mobile  antennas,  towers,  rota- 
tors, microphones,  headphones, 
boom  mike  headsets,  and  ac- 
cessories for  the  amateur  radio 
operator. 

A  full  line  of  desk  and  hand 
mikes,  the  new  HDR300antenna 
rotator,  and  a  series  of  seven 
crank-up  antenna  towers  are  the 
newest  addri  ions  to  the  Hy-Gain 
amateur  offerings.  The  catalog 
contains  detailed  specifications 
on  all  products,  including  swr 
curves  on  all  base  antennas. 

For  a  copy  of  this  catalog 
(#AM  2504),  contact:  Kit  Kitterer, 
Hy-Gain,  Division  of  Telex  Com* 
municalfons,  inc.,  8601  North- 
east Highway  Six,  Uncoin  NE 
68505.  Reader  Service  number 
484, 

HUSTLER  2  METER  FIXED 
STATION  MOUNTING  KIT 

A  new  mounting  hit.  Model 
MKR-2,  IS  now  available  for  con- 
verting Hustler's  line  of  series- 
fed  mobile  VHF  antennas  to 
fixed  station  operation.  With  the 
appropriate  VHF  antenna  in- 
stalted  and  tuned,  the  MKR-2  is 
ideally  suited  for  temporary  field 
day  use  or  permanent  installa- 
tion for  local  OSOs. 

The  MKR-2  radial  kit  consists 
of  a  heavy^duty  zinc-plated  masl 


Bearcat's  new  Four*Sfx  ThinScan  pocket  scanner 


bracket  and  hardware  with  three 
19"  decoupling  radials  for  cor- 
rect feed  point  impedance.  It  ac- 
cepts any  VHF  antenna  vwith  a 
standard  3/8"  x  24  thread. 


For  further  information,  con- 
tact; Hustler,  Incorporated,  3275 
North  B  Avenue,  Kissimmee  FL 
22741.  Reader  Service  number 
483. 


If 


Hustter*s  new  MKR-2  mounting  kit 
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editorial  by  Wa.yne  Green 


from  page  6 

vistble  only  in  the  Japanese 
magazines.  When  you  visit  over 
there,  you  find  that  some  of 
these  firms  would  like  to  export 
equipment  to  be  sold  here,  but 
they  are  too  small  to  set  up  the 
necessary  sales  offices  and  a 
repair  center. 

Those  hams  who  join  Sherry 
and  me  on  Ihe  October  tour  of 
the  Orient  win  have  a  chance  to 
meet  some  of  the  smaller  manu- 
facturing firms  in  Japan  (as  well 
as  Korea,  Taiwan,  and  Hong 
Kong)  and  look  into  Ihe  possi- 
bility of  importing  ham  gear  for 
sale  here.  For  instance,  how 
many  of  you  have  seen  a  Sugi- 
yama  Electric  850  transceiver?  it 
goes  from  the  1.8  MHz  to  144 
MHz  bands!  It  has  SSB,  AM, 
CW.  and  FM  modes,  VOX»  and 
so  forth. 

Not  even  the  ofd  Cortlandt 
Street  complex  of  radio  stores  in 
New  York  came  close  to  the 
mind-boggling  collection  of 
electronics  and  computer 
stores  in  the  Akihabara  section 
of  Tokyo,  You'll  never  be  the 
same. 

If  interested,  drop  a  line  to 
Sherry  for  details.  The  trip  costs 
a  bit  over  $2,000,  and  that  in- 
cludes first -class  hotels,  all 
transportation,  entry  to  con* 
sumer  electronics  stiows  in  four 
coonlries,  and  more  banquets 
(great  banquets)  than  you  may 
be  able  to  handle. 

POSTERS 


COMMUNICATIONS 

bY 
AMATEUR  RADIO 


As  a  result  of  the  lessons 
learned  by  Ihe  group  at  Col- 
orado Springs  which  provided 
the  communications  for  Ihe 
1979  National  Sports  Festival, 
we  rushed  to  make  some  post- 
ers which  could  be  displayed  by 
ham  groups  indulging  in  similar 
public  service  efforts.  If  we  donl 


blow  our  own  trumpet  and  make 
sure  that  both  the  general  public 
and  the  medsa  know  that  ama- 
teur radio  is  providing  the  com- 
munications for  an  event,  our 
secret  will  be  well  kept  and 
golden  opportunities  to  improve 
the  image  of  amateur  radio  will 
be  lost. 

A  package  of  ten  of  these 
cards  is  available  for  the  token 
payment  of  $2  to  cover  the  cost 
of  packing  and  shipping.  This 
will  not  cover  the  cost  of  setting 
the  type,  making  the  artwork, 
making  the  negative,  spotting 
the  negative  ready  for  use,  mak- 
ing the  printing  plates,  printing 
the  posters,  the  cardboard 
stock,  the  time  spent  in  plan- 
ning the  project,  the  cost  of  ad- 
vertising and  promoting  the 
availability  of  the  posters,  and 
other  such  expenses.  Who 
would  pay  a  tmck  apiece  to 
make  this  a  paying  project? 


FREE  MESSAGE  SERVICE 

To  Injfwiiere  in  He  llntred  States 

Via  Amateur  Radio 


Where  groups  are  not  only 
providing  communications  for 
an  event,  but  also  providing  a 
message  service  for  the  partici- 
pants, this  poster  may  be  need- 
ed. If  so,  please  mention  it  and  a 
couple  of  these  will  be  substitut- 
ed in  the  above  package  (ten 
posters,  $2K  Of  course  ten  of 
these  are  also  available  for  the 
usual  S2  handling.  Let's  make 
sure  that  everyone  knows  that 
amateur  radio  is  providing  the 
service. 

SBE  DIES 

Another  of  the  ham  firms 
which  went  for  the  CB  gold  has 
bitten  the  dust.  This  is  Sideband 
Engineers  (SBE).  once  a  well- 
known  ham  name.  While  ham 
sales  are  not  doing  wonderfully, 
they  are  a  bowl  of  cherries  when 
compared  with  CB  equipment 
sales,  ' 

By  the  way,  if  any  hams  are 


having  prot>lems  with  manufac- 
turers, even  if  they  are  in 
Chapter  11,  they  may  be  able  to 
get  help  via  the  California  State 
Consumer  Protection  Agency  in 
Sacramento. 

NEW  HAMPSHIRE  AUCTION 

One  of  the  livelier  ham  clubs 
in  New  Hampshire  is  the  Inter- 
State  Repeater  Society  (hate  the 
acronym)  of  Derry.  In  the  past, 
they  have  held  their  yearly  auc- 
tion in  the  winter,  but  the  coin- 
cidence of  major  snowstorms 
and  their  auction  date  finally 
convinced  them  to  change  it  to 
early  sphng. 


The  auction  was  held  this 
March  near  Manchester  at  the 
Bedford  Sheraton  convention 
faciiity.  Hams  packed  the  place. 
A  lot  of  used  ham  gear  changed 
hands.  Here  we  see  the  auction 
in  full  swing. 


Hams  of  all  ages  kept  the  bid- 
ding going  on  a  wide  variety  of 
ham  gear,  test  equipment, 
home-built  rigs,  and  just  plain 
junk  , . .  much  of  which  we  will 
probably  see  at  the  next  New 
England  auction. 


Here  are  the  Tufts  booth  and 
Chuck  Martin  WA1KPS.  Tufts 
had  a  lot  of  everything  with 
them,  but  the  sales  were  mostly 
small  items  . . .  quite  a  bit  dif- 
ferent from  1979,  when  many  big 
ticket  items  sold  and  the  net 
sales  were  almost  double  those 
of  this  year.  One  fact  Is  inescap- 
abie:  It  is  a  lot  more  difficult  to 
sell  this  year. 


Don  Poulin  W1MXC  managed 
to  keep  up  with  the  activity  at 
the  ARRL  booth.  Don  is  one  of 
the  organizers  of  the  popular 
Boxtrarough  hamfest  which  will 
be  along  in  October. 


CASIO  WATCH 

When  t  visited  Hong  Kong  last 
year,  one  of  the  exhibits  in  the 
consumer  electronics  show  had 
a  relatively  inexpensive  digital 
watch  with  a  calculator  built  in. 
This  could  have  been  soid  in  the 
US  for  around  $150  and  looked 
like  a  winner  to  me . . .  particu- 
larly when  compared  with  the 
almost  identical  Seiko  at  about 
double  that  price. 

The  watch  also  had  a  stop- 
watch function,  the  day  and 
date,  plus  an  alarm.  It  was  the 
gadget  lover's  delight.  The  cal- 
culator function  required  a  ball 
pen  or  pencil  to  operate  the 
keys,  but  this  wasn't  all  that 
much  of  a  drawback.  Of  course, 
this  developed  at  a  time  when  j 
switched  over  to  those  Pilot 
Razor  Point  plastic4ipped  pens 
, . .  which  were  completefy  in- 
compatible with  the  watch. 
That's  the  way  life  goes  ...  I'm 
almost  used  to  it. 

Once  you  have  a  calculator 
watch,  you  would  be  surprised 
at  how  many  things  come  up 
which  need  instant  calculation 
. .  ,  particularly  if  there  is  an  ap- 
preciative audience.  Great  toy, 
but  rather  clumsy  to  use. 

Then,  just  recently,  ads  ap- 
peared for  the  new  Casio  calcu- 
lator watch.  Sherry  did  some 
fast  work  and  aistfed  up  one  for 
me  to  try  out.  Fantastic*  Here 
was  a  calculator  with  buttons  I 
could  operate  with  my  fingers 
...with  ease!  Casio  came  up 
with  a  little  circuit  which  makes 
it  so  that  even  if  my  finger 
touches  a  second  button  as  I 
press  down,  only  the  first  button 
touched  will  function  and  others 
are  ignored. 

The  Casio  C-80  is  half  the 
price  of  the  Mikado  . .  .  is 
backed  by  a  major  organization, 
so  service  should  be  a  snap  . . , 
weighs  perhaps  one  third  the 
weight  of  the  older  calculator 
watches  (you  won't  believe  how 
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Hght  it  is),  has  the  stopwatch 

function  butit  in,  even  with  tap 
time . . .  keeps  the  day  and  date 
for  you , , ,  and  has  two  times 

, , .  12  hours  and  24  hours.  You 
can  set  the  two  times  separately 
so  that  when  you  are  traveling 
you  have  one  on  the  time  at 
homB ...  or  a  ham  can  keep  one 
on  Greenwich  time  and  the  other 
on  local  time. 

Casio  has  come  a  (ong  way  in 
the  last  year  or  two.  f  now  find 
myself  carrying  the  Casio 
watch,  an  MQ-1  calculator/ 
watch  pocket  unit,  and  a  Melo- 
dy*60  musical  calcutatoriwatch 
.  _  all  by  Casio-  The  MO-1  is 
great  for  calculating  date  and 
time  differences  as  welt  as  nor- 
mal calculations.  The  MeIody-6Q 
plays  long,  involved  tunes  and 
gets  people  who  haven't  heard 
one  before  ail  excited. 

And  every  time  I  use  my  calcu- 
lator watch  or  pull  out  one  of  the 
other  Casio  calculators,  I  offer  a 
prayer  of  thanks  to  Mori  Kahn 
W4KR,  who  I  feel  made  this  ail 
possible.  Also,  some  credrt 
should  go  to  Brll  Orr  W6SAI.  and 
his  part  in  making  possible  the 
move  of  the  world's  electronics 
industries  to  Japan  from  our 
shores.  Bill,  too.  had  a  lot  to  do 
with  this»  the  way  i  see  it 

Surely  I  am  exaggerating 
when  I  suggest  that  one  or  two 
hams  may  have  been  largely  re- 
sponsible for  the  loss  of  billions 
of  dollars  in  the  sales  of  elec- 
tronic equipment  such  as  televi- 
sion sets,  hi-fi  systems,  ham 
equipment,  CB  equipment,  cal- 
culators, and  digital  watches. 
To  me;  there  seems  to  be  quite  a 
clear-cut  connection  between 
the  events  which  seem  to  have 
brought  about  this  world 
change  in  manufacturing  and 
marketing. 

To  trace  the  path  which  led  us 


to  where  we  are.  it  is  easier  to 
start  from  the  present  and  work 
ouf  way  back.  First,  let's  start 
with  the  ham  population  we 
have  today.  We  now  have  under 
400,000  ticensed  amateurs,  of 
which  (ess  than  half  are  active. 
In  Japan,  they  have  over  500,000 
licensed  amateurs  of  which  over 
400.000  are  said  to  be  active.  I 
think  this  is  significant. 

Had  the  growth  of  amateur  ra- 
dio in  the  US  not  stopped  in  1963 
for  over  a  ten-year  period,  we 
might  today  have  an  amateur 
population  of  around  1»680,Q00 
with  over  one  million  active. 
Would  this  really  make  any  dif- 
ference in  the  ability  of  our 
country  to  develop  and  market 
electronic  products? 

You  better  believe  It!  It  is  no 
coincidence  that  the  technologi- 
cal development  of  countries  Is 
proportional  to  the  number  of 
hams  in  those  countries.  All  you 
have  to  do  Is  think  about  the 
situation  for  a  moment  and 
youll  realize  that  white  our  tech- 
nical colleges  turn  out  engi- 
neers, few  of  them  have  any  real 
interest  in  electronics  . . .  or 
else  they  would  be  hams. 

1  don't  know  about  you,  but 
I've  known  a  lot  of  non-ham  en- 
gineers and  few  have  been 
worth  the  powder  to  blow  them 
to  hell.  While  about  80%  of  the 
hams  who  gel  their  licenses  in 
their  teens  go  on  to  work  in  the 
electronics  or  communications 
industry,  only  a  relatively  small 
percentage  go  on  to  get  their  en- 
gineering degrees.  Most  of  them 
enter  the  work  force  as  tech- 
nicians. 

I  would  hesitate  to  say  that 
Sam  Harris  W1 FZJ  was  a  typical 
technician,  but  he  certainty  was 
representative  of  the  better  of 
the  breed.  Sam  was  the  chap 
who  built  the  first  working  para- 


metric amplifier.  He  bufit  it  to 
work  on  six  meters  and  l\  revolu- 
tionized the  radar  equipment  of 
the  time.  The  fact  is  that  the  bulk 
of  the  technical  development 
work  in  electronics  Is  being 
done  by  technicians.  And  an 
amazingly  high  percentage  of 
these  chaps  who  live  and 
breathe  electronics  are  hams 
.  < .  and  started  their  careers  as 
hams> 

What  would  be  the  state  of 
the  art  m  electronic  develop- 
ments in  the  United  States  if  we 
had  twice  as  many  engineers 
and  technicians  as  Japan  in  our 
labs  and  factories?  I  donl  think 
there  is  any  way  in  the  world 
that  I  would  be  wearing  a  Casio 
watch»  watching  a  Sanyo  porta- 
ble television,  and  listening  to  a 
Sansui  stereo.  Nor  would  t  be 
carting  around  a  Sony  cassette 
recorder  and  a  Sony  stereo  por- 
table cassette  player. 

t  believe  that  the  stopping  of 
the  growth  of  amateur  radio  in 
1953  has  resulted  in  the  loss  of 
muchof  the  electronics  industry 
in  our  country  and  has  cost  us 
billions  of  dollars  in  tost  sales 
over  the  last  ten  years. 

So  how  do  W4KR  and  W6SAI 
fit  into  this  picture?  Well,  Mort 
Kahn  was  elected  as  director  of 
the  League  in  the  tate  '50s  and  it 
was  he.  I  believe,  who  engi- 
neered the  coup  which  suddenly 
retired  Budlong,  the  general 
manager.  This  left  Mort  firmly  in 
control  of  the  League,  which  he 
ran  from  his  position  as  Hudson 
Division  Director  until  he  ap- 
parently got  bored  with  it. 

The  League  proposals  in 
1963,  pushed  through,  I  under- 
stand, by  Kahn,  and  vigorously 
promoted  by  Orr,  called  for  tak- 
tng  away  most  of  the  phone 
bands  from  most  of  the  hams. 
The  plan  so  dismayed  everyone 


that  growth  stopped  and  sal^ 
of  ham  gear  dropped  to  atjout 
15%  of  their  previous  level . , , 
leading  to  the  bankruptcy  or  dis- 
appearance of  Hallicrafters,  Na- 
tional, Hammarlund,  Harvey 
Wells,  and  most  of  the  other 
firms  in  the  ham  business.  This 
also  knocked  out  about  75%  of 
the  ham  dealers  and  brought  to 
an  end  the  sale  of  parts  through 
electronics  stores  in  the  quan- 
tities we  had  previously  known. 
For  over  ten  years  amateur  ra- 
dio was  in  the  doldrums,  with 
zero  to  negative  growth.  Only 
the  popularity  of  FM  and  repeat- 
ers, the  establishment  of  study 
classes  organized  by  the  repeat- 
er clubs,  and  the  growing  popu- 
larity of  CB  brought  an  end  to 
this  stagnation. 

The  electronics  industry  was 
particularly  hard  hit  by  the  shut- 
ting off  of  technicians  and  truly 
creative  engineers  because  the 
average  age  of  the  newcomer  to 
amateur  radio  increased  sub- 
stantially through  this  period 
and  far  fewer  of  the  new  hams 
were  entering  the  field  for  career 
work.  The  teenager  fn  high 
school  who  gets  involved  with 
amateur  radio  has  an  80%  likeli- 
hood of  getting  into  electronics 
in  some  way  . , .  the  chap  in  his 
30s  and  40s,  coming  in  via  CB 
and  ham  classes,  already  has  a 
career  and  is  unlikely  to  make  a 
career  change  at  this  time  of 
life  .  . .  so  the  result  has  been 
that  even  though  the  amateur 
ranks  have  been  growing  slowly 
over  the  last  five  years,  a  much 
smaller  percentage  of  the  new 
hams  have  been  going  into  in- 
dustry. The  result  of  all  this  has 
been  an  electronics  industry  in 
the  US  which  has  had  a  negligi- 
ble infuston  of  ham-technicians 
and  ham-engineers,  while  the 
Japanese   industry    has   been 
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growing  to  enormous  propof- 
tions*  fueled  by  youngsters  with 
radio  and  ©lee ironies  deep  in 
their  hearts. 

la  case  yoy  have  arty  question 
about  the  Japanese  gelling 
started  in  amaleur  radio  early, 
all  you  have  to  do  is  take  a  look 
at  any  of  the  Japanese  ham 
magazines  ,..  which,  by  the 
way,  are  twice  the  thickness  of 
ours  . . .  and  youMl  see  hundreds 
of  pages  of  pictures  of  ham 
clubs,  most  of  them  packed  with 
teenagers.  Their  ham  clubs  go 
out  for  DXpeditions,  special  oat- 
trigs,  fox  hunts,  and  jambo- 
rees—and they  are  having  a  ball 
with  amateur  radio.  The  seed  of 
destruction  Is  planted  early,  In 
high  school,  and  the  result  is 
that  most  of  them  are  seriously 
infected  with  the  ham  bug  and 
try  to  make  it  as  contagious  as 
possible. 

In  the  June  issue  of  73, 1  had  a 
picture  of  the  development  lab 
at  Yaesu,  showing  a  couple  doz- 
en of  their  technicians  and  engi- 
neers, f  wonder  if  we  could  get 
together  that  many  such  people 
In  the  US,  even  if  we  emptied  out 
every  US  ham  manyfacturer's 
test  labs. 

WHAT  CAN  BE  DONE? 

Since  it  was  the  development 
of  rwo  or  three  Ihousand  repeat- 
er clubs  which  got  club  license 
classes  going  back  in  the  mid 
70s  and  thus  got  amateur  radio 
back  into  a  growth  mode  for  a 
while,  I  suspect  that  it  will  again 
be  the  clubs  which  wDI  be  able 
to  turn  the  tide  and  get  amateur 
growth  back  into  the  high 
schools.  It  won't  happen  by  ac- 
cident Clubs  will  have  to  set 
this  as  a  goal  and  it  wili  take  a 
lot  of  work  to  get  our  hobby  into 
a  growth  pattern  of  around  15% 
or  more.  We  have  a  lot  of  catch- 
ing up  to  do  if  we  want  to  have 
any  electronics  industry  at  all  In 
twenty  years. 

Both  Kahn  and  Orr  are  get- 
ting  along  In  years  and  some^ 
thing  should  be  done  by  Japan 
to  give  them  recognition  for  the 
fantastic  change  they  hav€ 
helped  bring  about.  I'll  drop  a 
note  to  the  editor  of  CQ  Ham  Ra- 
d/o,  the  leading  Japanese  maga- 
zine,  and  see  what  can  be  done 
to  right  this  oversight. 

Meanwhile,  if  you  are  interest* 
ed  in  getting  one  of  those  Casio 
C  80  watches,  look  for  ads  for  it 
In  73 . .  J  hope  you  enjoy  this 
gadget  as  much  as  I  do  mine  - , , 
and  think  often  and  kindly  of 
Kahn  and  Orr. 


Corrections 


In  the  program  listing  which 
accompanied  my  article  "Anten- 
na Engineer"  (May,  1980),  line 
700  shows  two  left  brackets  ([). 


These  should  t>e  up  arrows  (t>, 
Dennis  Mitchell  K8UR 
30-5  firiarwood  Lane 
Marlboro  MA  01752 


Several  component  designa- 
tions were  not  included  in  the 
schematic  which  acGompanied 
my  article  {"Fun  with  Foozle**J 
which  appeared  in  your  June  is- 
sue. Enclosed  is  the  complete 
schematic. 

Howard  F.BatleWrBBX 
Herndon  VA 
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Revised  Frg.  1.  *'Fun  with  Foozle." 


Please  note  that  a  new  line 
152  in  my  article  C Prefix  Chal- 
lenge,'' June,  1980)  will  save  a 
lot  of  misery  for  beginner  users 
of  the  program,  a  conclusion  I 
came  to  after  seeing  my  fellow 


hams  use  it  at  a  club  meeting. 

The  new  line  should  be: 

152  PRINT:  PRINT  *'IF  'REAOr 

SHOWS,  ENTER  GONT  TO 

GOON";  PRINT 
Also,  changing  the  number  19 


to  38  in  line  3,  column  3  of  page 
108  will  correct  a  misleading 
suggestion  that  would  mess  up 
a  graphic. 

Ron  Gunn  AG6P 
Livermore  CA 
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47  CFB  Pail  97 


2939;  RM-32ei;  RM'3302;  FCC  90-1631 

Amending  Rules  Concerning  Station 
Identitlcatton  Requlrementt 

AQENCr:  Federal  Communications 

Ccmmigsion. 

action:  Nolice  of  Pfoposcd  Rulemaking, 

SUM M Any:  The  FCC  propo&es  to  amend 
station  I denlifi cation  requirements  in  the 
Amateur  Radio  Service.  The  present  ruJe 
requires  amateur  radio  stations  to 
identify  the  station  with  which  contact 
was  made,  at  the  end  of  the 
transmission.  The  prapofial  would 
eliminate  this  requirement  for  all 
communications  except  those  involving 
international  third  parly  traffic.  The 
adoption  of  this  proposal  would  reduce 
channel  uj^age,  and  would  permit 
amateur  radio  operators  to  complele 
their  transmissions  in  le^s  time. 
DATES;  Comments  must  be  received  on 
or  before  July  16. 1980  ajld  Reply 
Comments  must  be  received  on  or 
before  August  15,  1980. 
address:  Federal  Communic^itiona 
CommisBion,  Washing  Ion »  D.C-  20554. 
FOR  FURTHER  iNFORMATlON  CONTACT: 
John  Jonston,  Private  Radio  Bureau, 
[Z02J  254^-6884. 

Adcptedr  March  31, 1^80. 
Rebaa^d:  April  9.  l^BO. 

In  the  matter  of  Amendment  of  Part 
B7,84(ali  of  the  Amateur  Radio  Service 
Kules^  PR  Docket  No.  flO-136.  RM^29lO, 
RM'-2939,  RM-32fll,  RM-3302, 

l»  The  Commission  has  before  it  four 
petitions  for  ridemakjog  separately  filed 
by  James  R.  Sebolt  in  1977,  John  C. 
Kanode  on  behalf  of  the  Polo  mac  Valley 
Radio  Club  in  1&77.  Arlington  R. 
Kaedijig  hi  1978^  and  Stephen  R.  Mann 
in  197S.  The  petitioners  request  that  the 
Commission  consider  simplifying  the 
identification  requirements  for  amateur 
radio  stations.  47  CFR  97.64- 

Z.  Section  97.&4(a}  of  the  Amateur 
Radio  Service  Rules  and  Regulations 
provides  that; 

(a)  An  amaieuT  aintidn  shall  be  jdenrifjed 
by  tiif?  transmtsBton  of  it9  <^a]]  sign  at  the 
beginning  and!  ^nd  af  fi'ftdh  single 
transmission  or  exchange  of  trcinBtniBSiiaita 
and  at  int^rvalfl  not  to  exceed  10  minutes 
during  any  gtngle  lifdndttiESStDn  or  exchange  of 
transmission  of  mare  than  1{^  itiinutes  of 
duration.  Additionally,  at  the  ^itd  cf  an 


exchange  of  teiEgraphy  (other  Lhan 
teleprjnler)  or  telephony  trans miasiana 
between  amateur  Htatiana,  the  call!  si^n  [or 

generally  accepted  network  iduntifter)  shall 
e  given  for  the  stfltion.  or  for  at  least  one  of 
the  group  of  stations  with  which 
comminiJcatin  was  eelabliehed^ 

Two  petitioners  request  that  the 
Commission  eliminate  complelely  the 
requirement  that  amateur  radio 
operators  identify  the  station  with  which 
they  were  in  contactn  at  the  end  of  the 
trasmission.  The  third  petitioner  also 
favors  elimination  of  this  requirement, 
except  that  he  would  retain  the 
restriction  for  international  third  party 
communications.  The  fourth  petitioner 
requests  that  this  requirement  be 
eliminated  where  the  entire  e?cchange  of 
communication  lasts  less  than  one 
minute.  In  addition,  one  petitioner 
requests  that  the  rules  be  amended  to 
allow  stations  completing  an  exchange 
in  less  than  one  minute  to  Identify 
themselves  at  any  time  during  the 
exchange,  rather  than  at  the  beginning 
and  end  of  each  transmission, 

3'  FCC  monitoring  observers  sample 
transmissions  in  progress,  ae  well  as  the 
beginning  or  end  of  tran&rulasions.  For 
ihis  reasoOt  the  propoflal  to  allow 
identification  at  any  time  during  a 
transmission  lasting  less  than  one 
minute  rather  than  at  the  beginning  and 
end  of  transmission,  cannot  be  adopted. 
If  adopted,  this  proposal  would  preclude 
FCC  monitoring  observers  from 
idenlifying  the  Iransmitting  station*  if, 
for  instance,  Ihe  observer  began 
monitoring  the  transmission  after  the 
identification  was  given. 

4.  The  petitioners,  and  others  who 
have  filed  comments  pursuant  to  the 
Public  Notices  released  by  thts 
Commission,  advance  the  following 
arguments  for  amending  \  97,fi4(a)*8 
requirement  that  amateur  rsidlo 
operators  identify  the  station  with  which 
they  were  in  contact,  at  the  end  of  the 
transmission. 

fl)  Each  itateoTt  is  required  to  identify  Its 
own  transmissiDn;  ihtitefore  there  is  no  need 
to  require  stadons  to  aha  identify  each  other. 

{Z)  The  removal  uf  this  restriction  wouid 
reduq^c  channel  u^ti^e,  and  therefore  reduce 
channEl  conges  Li  on. 

(3]  This  amendment  would  benefit  Untied 
States  amateur  redid  operalors  engaged  In 
contest  operations  by  increasing  the  number 
of  communlcaliona  (hgi  could  be  completed 
within  a  set  period  of  time- 

[4J  The  Amateur  Radio  Service  is  the  only 


radio  aervice  where  station  operatqfs  are  $tiU 
required  to  identify  ihe  station  with  which 
contact  has-  been  made.  A  AimiJar 
requil'ement  was  deleted  Frdm  \h&  Citizens 
Radio  Service  Rates  in  1975.  S4  F.C.C,  2d  641, 
40  FR  33967  (ig75K 

Proposal 

5.  The  Commission  proposes  to  delete 
the  requirement  that  amateur  radio 
statifins  identify  the  station  with  which 
they  were  in  contaci  for  all  transmission 
e>;cepl  those  involving  international 
third  party  communications.^ 
International  third  party 
communications  are  excluded  ft^m  the 
scope  of  the  proposed  amendment 
because  of  the  Commission's  obligation 
to  enforce  the  International  Radio 
Regulations.  Article  NM/41.  No.  6355/ 
1561  of  the  Intern  lit  ion  a!  Radio 
Regulations  provide s,  in  part,  that 

""  *  *  ii]l  is  absolutely  forbidden  for 
amateur  stations  to  be  used  for 
transmitting  internationEil 
communications  on  behalf  of  third 
parties."  The  United  Slates  does  have 
bilaleral  agreements  wilh  29  countries 
which  permit  third  party  traffic-  but  with 
regard  to  olher  count ries^  the  prohibition 
Is  still  applicable.  Without  the 
identification  requirement  presently 
Imposed  by  our  rules,  enforcement  of  the 
prohibition  would  be  very  difficult, 

6.  We  are  also  proposing  to  extend 
requirement  that  radio  stations  identify 
the  station  with  which  they  were  In 
contact  where  international  third  party 
communi cation  is  involved,  to 
teleprinter  communications.  Heretofore, 
teleprinter  bad  been  excluded  from  ihis 
requirement,  but  there  appears  to  be  no 
reason  not  to  require  this  type  of 
identifier tion«  especially  where  the 
requirement  would  strengthen  the 
enforcement  mechanism  available  to  the 
Commissiont  and  only  minimally  impact 
the  licensee. 

7*  Our  proposal  is  not  limited  to  only 
those  transmissions  which  last  less  than 
one  minute-  The  arguments  advanced  in 
favor  of  that  proposition  [i.e.  that 
contest  operations  would  be  enhanced 
*  ■*   *]  extend  to  the  less  restrictive 
proposal  we  have  adopted  ai  well. 

0.  In  view  of  the  above»  the  petitions 
proposing  to  simplify  station 
idetiUrication  requirements  in  the 
Amateur  Radio  Service  are  adopted  to 
the  extent  that  they  are  not  inconsistent 
with  this  Natwe^  All  proposals 
contained  in  the  petitions  which  are 
inconsistent  with  this  Noilce  are  denied. 
The  proposed  amendment  of  the 


■S^i?  iha  ApperteiEx  fm  ibe  complete  tsxl  orihp 
prnpns^d  amendment. 


Commissi  on' a  rulest  as  set  forth  in  the 
attached  appendix  below^  is  issued 
pursuant  to  the  authority  contained  in 
Section  4[i)  and  303tr]  of  the 
Communications  Act  of  t9M,  as 
emended* 

9.  Pursuant  to  the  applicable 
procedures  set  forth  in  §  1,415  of  the 
Commission's  rules,  interested  persons 
may  file  comments  on  or  before  July  16. 
1960,  and  reply  comments  on  or  before 
August  15, 19BQ.  All  relevant  and  timely 
comments  will  be  considered  by  the 
Commission  before  final  action  is  teken 
in  this  proceeding.  In  reaching  its 
decision^  the  Commission  may  take  into 
consideration  information  and  ideas  not 
contained  in  the  comments,  provided 
thai  such  information  or  a  writing 
indicating  the  nature  and  source  of  such 
Information  is  placed  in  the  public  file, 
and  provided  that  the  fact  of  the 
Commission's  reliance  on  such 
information  is  noted  in  the  Report  and 
Order. 

10.  In  accordance  with  the  provisions 
of  1 1  419  of  the  Commission's  rules,  an 
original  and  5  copies  of  all  statements* 
briefs,  or  comments  shall  be  furnished 
the  Commission.  All  comments  received 
in  response  to  Notice  of  Proposed  Rule 
Making  will  be  available  for  public 
inspection  in  the  Docket  Reference 
Room  in  the  Commission's  Office  in 
WashingtottL  D,C. 

11.  Regarding  questions  on  the  matters 
covered  in  this  document  contact  John  B. 
Johnston,  Rules  Division*  |202]  254~eiBa4. 

Federal  ConuminJcations  Commission. 

Williain  f .  Tricarico. 

Secnetary. 

Appendix 

L  Part  97  of  the  Commission's  Rules  [p 
amended  as  follows^ 

1.  In  §  97.84.  paragraph  [al  is  emended 
and  paragraph  (h)  is  added  to  read  as 
follows: 

§  97.84    Station  Ideritlf ication. 

[a}  Each  amateur  radio  station  shall 
give  its  call  sign — 

fl)  When  it  begins  or  ends  each  single 
transmission  or  exchange  of 
transmissions,  and 

{2}  At  least  every  ten  minutes  during  a 
transmission  or  exchange  of 

transmissions. 

^        i        *        -k        * 

[h]  At  the  end  of  an  exchange  of  third 
party  communications  with  a  station 
located  in.  a  foreign  country,  each 
amateur  radio  station  shall  also  give  the 
call  sign  of  the  station  with  which  third 
party  communications  was  exchanged. 

|FR  DvC.  00-11 3(»  FU^  «~14-6a  9:45  Una] 
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Tempo 
Hgndhcld ! 

800  CHANNEL 
SYNTHESIZED 
TRANSCEIVERS 

$232.80  2  Meter 

$260. 9€  With  Tone  Pad 
$315.00  220  MHz 

$359,00  With  Tone  Pad 

$264.50  2  Meters  Watt 


S-5 

2-5A 


$299,95 


With  Tone  Pad 


Aniatc^ir  t-i|iiipment  ac¥e^$orlc<^  &  antimnas. 

Ainiltf;ur&  cnmmtrtial  ri.'pair  stTvice, 

COD\  USA.  flxpnri  ^nvH-hf.'jti'. 
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Stretch 


YOUR  HAM  RADIO-S$$ 
••  WE  SELL  SATISfflCTION 

At   a     DISCOUNT! 


Call    or  Write 


1^339 


J-T   ELECTRONICS  SUPPLY,  ING 
14  JUPITER  PLACE  *  117 
PLANO,  TEXAS   7S074 
(214)4240515 


t-    <f  "*■ 


•TEN-TEC«MFJ«BENCHER"JANEL 
•RAMSEY    600  Mhz  COUNTERS 
•KLM   AMPLIFIERS 
•B&W,  MANY   OTHERS 


open! 


I?   00      8    00   WEEKDAYS 
9  00      5    00    SATURDAY 

SIDEWALK   SALE- 

LAST      SAT    OF     EVERY    MONTH 
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A]var6s 


from  page  24 

with  news  about  the  charitable 
Morokulien  (SJ9WULG5LG)  ac- 
tivity, the  unique  "stale"  on  the 
Norwegian-Swedish  borderllnep 
east  of  Oslo,  featoring  radio 
ca»s  LG5LG  and  SJ9WL  and  a 
lot  more. 

Recognizing  the  independent 
cy  of  this  area,  the  Morokulien 
activities  have  &een  stimulated 
to  benefit  the  handicapped  ra- 
dio amateurs  in  Norway  and 
Sweden.  Likewise,  applicants 
for  the  fvlorokuHen  Award  find 
their  donated  award  fees  going 
to  aid  these  less  fortunate  peo- 
ple,.,  a  cause  all  of  us  can  be 
proyd  to  have  assisted. 

The  Morokulien  Award 

This  unique  OX  award  is  avail- 

e^e  to  licensed  amateurs  ar^d 
SWLers.  Only  contacts  after  Ju- 
ly, 1968,  will  count  Applicants 
are  asked  not  to  send  QSL 
cards.  GRC  apply.  Europeans 
must  contact  LG5LG  and 
SJ9WL  on  two  bands  and  on  dif- 
ferent days  for  a  total  of  four 
days  of  operation. 

All  other  applicants  must 
work  each  of  these  same  two 
stations,  each  on  a  different 
day. 

You  may  forward  your  applK 
cation  to  the  attention  of  Ulf 
Strandberg  LA22N,  Kong  lev.  3, 
N-2200  Kongsvinger,  Norway. 
Please  be  sure  to  enclose  an 
award  fee  of  US  $3.00  or  8  IRCs. 
AdditionaJ  contributions  are 
most  appreciated. 

DX  AWARD  FROM  ROMANiA 

The  Romanian  Radioamaleur 
Federation  takes  pteasure  In  an- 
nouncing the  YO  OX  Club  Award 
available  to  amateurs  and  SWL 
stations  the  world  over* 

YO  DX  Cfub  Award 

To  qualify   for   the   YODXC 

Award,  applicants  In  Europe 
need  to  confirm  contact  with 
five  (6)  YO  OX  Club  members; 
stations  outside  Europe  need 
confirm  only  two  (2)  YO  DX  Club 
membership  contacts.  All  QSOs 
must  be  mad©  after  August  23, 
1949,  and  may  be  made  on  any 
mode  or  combination  of  modes 
and  any  band  in  the  HP,  VHP.  or 
UHF  segments. 

To  apply^  have  your  iist 
verified  by  at  least  two  amateurs 


and  send  your  list  with  US  S1.00 
or  7  IRCs  to:  F  R  R  (YODXC).  PO 
Box  1395,  R  76100  Bucufesti  5. 
Romania. 

As  of  January  1 ,  1978,  the  fol- 
iowing  YO  DX  Club  members 
count  towards  this  award: 

Y02:  ABW.  AVP.  BA,  BB.  BN 
BS.  BU,  BV,  Ca  FP,  GL,  GZ,  iS 
KAB,  KAC,  KAa  QY,  RA,  VB.  VF 

Y03:  AAJ,  AAQ,  AC,  AVE 
BAA,  CR.  DZ.  FF,  FU.  JF,  JU,  JW 
KAA,  KBC,  KSD,  NN,  QK,  00 
RD.  RF.  RG,  RK,  RO,  RX,  VN,  YZ 

Y04:  ASG,  CS,  CT,  HW,  KAK 
KBJ.  KCA.  WO,  WU,  XF. 

Y05:  AFJ,  AfWlO,  ATV,  AUG 
AVN,  AY,   BQ,  DS.  KAD.   KAU 
KLA,  LC,  LD,  LP.  NB,  NU,  NZ, 
UW. 

Y06:  AOfwl,  AW,  EX,  KAF,  KAL 
KBA,  KBM,  LG,  UX,  XL 

Y07;  Bl,  DU  00,  KAJ,  NA,  NM 
VS. 

Y08:  AGZ,  CF,  DD,  FZ,  GF 
KAE,  KAN.  KQA,  ME,  fVlH,  OK 
OP,  RL 

Y09:  APJ,  ASS.  BGV.  CN,  EWi 
GP.  HH,  HI,  HT,  lA,  IF,  KAG 
KPD,  VI,  WL 

YOO:  ITU  YROA. 

In  YO  land,  the  suffix  for  the 
same  licensed  ham  is  the  same 
for  any  prefix. 


DX  AWARDS  FROM  THE  RADIO 
CLUB  OF  PARAGUAYO 

From  the  Radio  Club  of 
Paraguayo  comes  a  very  nice 
letter  from  their  Awards  Mana- 
ger, Etio  Donna  ZP5CE.  Elio 
enclosed  the  complete  awards 
portfolio  offered  by  this  South 
American  organization  and  we'll 
re¥tew  each  one  individually. 

The  All  Mediterranean 
Countries  Award 

The  AMCA  is  given  for  con- 
firmed contacts  with  Mediterra- 
nean countries  in  three  levels  of 
achievement:  Class  A— 41  coun- 
tries;  Class  B— 30  countries; 
Class  C— 20  countries.  A  ZP 
contact  is  obligatory  in  any 
class  of  award.  The  following 
list  of  prefixes  qualify  as  valid 
contacts:  A2,  A5,  ACS.  C31,  CP. 
HA,  HB,  HBO,  HV,  JT,  LX,  OE, 
OK,  TL,  TT.  TZ,  UC2,  UD6,  UG6, 
UH8,  UI8,  UL7,  UMB,  U05,  XT, 
XW8,  YA.  ZE,  ZP,  3D6,  4U1,  5U7, 
5X5.  7P8.  707,  M1  (9A),9J2, 9N1, 
9U,  9X. 

All  Zone  11  Prefix  Award 
The  AZ  t1  PX  Award  is  given 


for  confirmed  contacts  with  pre- 
fixes in  CQ  Zone  11  as  follows: 
Class  A— 30  prefixes;  Class  B— 
19  prefixes;  Class  C — 12  pre- 
fixes. 

ZP1  to  ZP^,  PY1  to  PYO,  and 
the  special  prefixes  used  for 
WPX  contests  are  the  only  pre- 
fixes which  qualify  for  this  very 
difficult  award. 

The  Tropics  of  Cancer  and 
Capricorn  Award 

The  TCCA  Award  is  afforded 
to  those  applicants  who  con* 
firm  contact  with  countries 
touched  by  the  Tropics  of 
Cancer  and  Capricorn  bound- 
aries. A  ZP  contact  is  obligatory 
for  this  award.  For  Class  A,  28 
country  contacts  are  required 
from  the  list  below.  Class  B  re- 
quires 20  countries:  Class  C  re- 
quires 12countries^ 

Tropic  of  Cancer:  S2/3,  BV, 
BY,  EA9,  KHa  A4,  A6,  SU.TZ,  C6, 
VU.  XE,  XZ,  5A.  5T5.  5U7.  7X,  7Z 

Tropic  of  Capricorn:  A2,  CE, 
C9,  LU.  PY,  VK,  ZP,  ZS,  ZS3, 5R8. 

The  Diploma  Sud  America 

The  DSA  Award  is  given  for 
contacts  with  countries  located 
in  ITU  Zones  12,  13,  14,  15,  16, 
and  73  as  follows: 

Class  A— 33  DX  Countries 
and  6  ITU  Zones. 

Class  B— 25  DX  Countries 
and  6  ITU  Zones. 

Class  C— 18  DX  Countries 
and  5  ITU  Zones, 

Countries  which  are  qualify^ 
ing  contacts  are: 

Zone  12— FY,  HC,  HC8,  HK, 
HKfl  (Mafpeio),  OA,  P2,  8R,  YV, 
CP  1/8/9. 

Zone  13— PY&^7/8,  PYO  (Fer- 
nando de  NoronhaK  PYO  (St. 
Peter,  St,  Paul), 

Zone  14— CE1/2/3/4/5,  CEOX, 

cedz,  cp2/3/4/5/6/7,  zp,  cx,  lu- 
a;uy. 

Zone  15- FY  1/2/3/4/5/9.  PYfl 
(Trinidade  Island). 

Zone  16— CE6/7/8,  VP8  (Falk* 
land),  LU-V/W/X, 

Zone  73  — KC4USP,  LU-2. 
CE9AA/AM,  VPS  (Graham  Land), 
VPS  (Georgia),  VP8  (So,  Orkney), 
VP8  (So.  Sandwich).  VPS  (So, 
Shetland). 

Diploma  Paraguay 

The  DP  Award  is  given  for 
confirmed  contacts  with  5  dif- 
ferent ZP  stations.  Stations  In 
South  America  are  required  to 
contact  15  ZP  operators. 

Worked  At!  ZP 

The  WAZP  Award  is  being  of- 
fered  to  amateurs  making  at 


least  one  confirmed  contact 
with  ZP  stations  in  each  of  the 
ZP  call  districts,  ZP1'ZP9, 

Diploma  Departmentos  del 

Paraguay 

The  DDP  fs  given  for  con- 
firmed contacts  with  the  Na- 
tion's Capital  and  different  de- 
partments into  which  Paraguay 
is  divided.  Class  A  requires  20 
contacts;  Class  6  requires  16 
contacts;  Class  C  requires  12 
contacts. 

Departments  by  prefix  are: 

ZP1  —  Boqueron,  Chaco, 
Nueva.  Asuncion. 

ZP2— Alio.  Pte.  Hayes. 

ZP3  — Amambay,  Concep- 
cion, 

ZP4— Canendiyu,  San  Pedro. 

ZP5  — Asuncion  (Nation's 
Capital). 

ZP6— Central,  Cordillera. 
Paraguart. 

ZP7— Caaguazu*  Caazapa, 
Goaira 

ZP8 — Misiones,  Neembucu. 

ZP9— Alto  Parana,  Itapua. 

Contacts  must  be  made  on  or 
after  May  15, 1952,  to  qualify  for 
any  of  the  awards  sponsored  by 
the  Radio  Club  of  Paraguay.  A 
certified  list  of  contacts  with  a 
fee  of  5  IRCs  for  each  award 
should  be  sent  to:  Elio  Donna 
ZP5CE.  Award  Manager,  RC 
Paraguayo,  PL  Box  512,  Asun- 
cion, Paraguay. 

3905  CENTURY  CLUB  AWARDS 

Representing  the  3905  Cen- 
tury Club,  Bill  Herbert  WA2ZYM 
writes  to  share  with  us  the 
various  awards  avaiEable  to 
amateurs  who  frequent  their  net 
operation. 

The  3905  Century  Club  is  ba- 
sicatly  a  WAS  (Worked  All 
States)  Net  which  grew  out  of 
the  old  Bicentennial  Net  on  80 
meters  back  in  1976,  The  net 
now  operates  daily  on  40  and  80 
meters.  0100-0500  on  7.233  MHz 
and  0500-080QZ  on  3,905. 

Naturally,  as  time  went  on,  it 
became  apparent  that  an 
awards  program  of  some  kind 
was  in  the  offing.  As  amateurs 
work  each  other  on  the  band, 
they  gather  a  point  per  contact. 
Once  100  points  are  earned,  you 
become  a  futt-fledged  member 
of  the  club  and  are  issued  a  cer^ 
tificate  to  illustrate  your  affilia- 
tion. 

As  members  continue  their 
contacts  on  the  net.  several  lev- 
els  of  achievement  are  recog- 
nized, with  the  ultimate  being 
the  1,000  Point  Award,  which  is 
certainly  no  overnight  venture. 
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Among  the  certificates  af- 
forded net  partrcipants  Is  the 
3905  Century  Club  State  Capi- 
tols Award,  vftfhich  requires  the 
applicant  to  contact  at  least  35 
state  capital  cities.  Endorse- 
ments are  given  for  40,  45,  and 
the  maximum  of  50  state  capl* 
tals  worked  on  the  sponsor  net, 

HAROAA  AWARDS 

We  be  Neve  the  many  long 
hours  of  dedicated  operation 
should  not  go  unnoticed,  nor 
should  the  high  degree  of  en* 
thusiasm  of  amateur  radio  oper- 
ators go  neglected  in  their  pur- 
suit of  self -set  goats.  That  is  why 
we  have  an  awards  column  In 
this  magazine  and  why  I  intro- 
duce to  you  the  awards  and  cer- 
tificates made  available  by 
HAROAA. 

As  we  review  each  one  indi- 
vidually; we  find  that  all  their 
awards  are  of  high  quality  and 
wilt  make  a  very  impressive  ad- 


dition to  any  radio  shack. 

GRC  apply  in  making  apptica- 
tion  for  any  HAROAA  awards. 
Each  award  is  assessed  two  dol- 
lars ($2)  each  or  5  IRCs,  At  your 
request,  special  endorsements 
will  be  added  for  GW,  SSB, 
RTTY,  SSTV,  FM,  QRP,  All  YL,  or 
Single  Band.  There  Is  no  date 
restriction  on  contacts  made 
and  satellite  contacts  are  per- 
mitted. 

HAROAA  DX  Award 

The  most  popular  of  all 
HAROAA  achievement  awards, 
the  applicant  is  awarded  recog* 
nition  for  contacting  10  DX  sta- 
tions. Endorsements  are  also 
given  for  25/50^75/100/200  and 
500  DX  contacts.  Keep  In  mind 
we  are  not  speaking  of  DX  coun- 
tries, but  instead  DX  "contacts," 
which  makes  this  award  unique. 

Great  Lakes  Award 

This  award  requires  one  con^ 


tact  from  each  stale  bordering 
the  Great  Lakes— New  York, 
Pennsylvania.  Ohio,  Michigan. 
Indiana,  liUnois,  Wisconsin,  and 
Minnesota. 

Insomnia  Award 

This  award  Is  earned  for  com* 
municating  with  a  single  ama- 
teur station  anywhere  in  the 
world  for  a  minimum  of  one  hour 
t>etween  the  hours  of  1:00  and 
5:00  am.  Truly  a  super  conversa- 
lion  piece  tor  any  ham  shack. 

Super  Certificate  Hunters  Awani 

This  award  is  designed  for  the 
serious  certificate  hunter.  To 
earn  this  award,  you  must  have 
a  minimum  of  ten  amateur  radio 
awards  in  your  possession.  Sim- 
ply list  these  awards  on  your  ap- 
plication and  note  the  certifi- 
cate number  of  each.  Special  en- 
dorsements are  given  for  your 
collection  of  25.  50,  75, 100,  and 
100  plus. 


Official  Traffic  Handler  Award 

This  award  is  a  self-issued 
achievement,  allowing  you  to 
display  the  fact  that  you  are  in- 
deed an  official  handler  of  radio 
traffic, 

HAROAA  Super  Operator  Award 

This  certificate  is  rendered  for 
those  providing  a  service  on  be- 
half of  amateur  radio,  such  as 
weather  observer,  public  ser- 
vice, emergency,  helping  a  new 
ham,  providing  communicattons 
for  a  community  function,  etc. 
The  requirements  are  for  the  ap- 
plicant to  briefly  describe  the 
event  or  service  and  the  officials 
at  HAROAA  will  determine 
whether  it  deserves  this  special 
recognition. 

For  your  personal  copy  of 
HAROAA  award  program  rules 
Of  to  apply  for  any  awards  pre- 
sented here,  write:  HAROAA 
Awards  Program,  PO  Box  341, 
Hinckley.  Ohio  USA  44233. 


RTTY  Loop 


from  page  12 

In  summary,  the  ST-6  kit,  cur- 
rently selling  for  under  $300  with 
all  options,  represents  a  good, 
solid  demodulator  that  most 
amateurs  will  find  entirely  ade- 
quate to  their  needs.  Careful 
assembly  (this  is  not  a  Heath- 
kit'*^  will  pay  off  in  a  valuable 
addition  to  the  RTTY  station. 

For  the  last  several  months,  I 
have  been  mentioning  a  firm. 
Teleprinter  Arts,  Ltd.,  that  has 
had  trouble  filling  orders.  We  are 
in  the  process  of  helping  to 
straighten  out  some  of  the  prob- 
lems and  hopefully  will  have 
more  to  report  in  a  month  or  so. 


In  the  meanwhile,  anyone  who 
has  had  any  problems  with  Tele- 
printer Arts,  Ltd.,  Is  urged  to 
drop  me  a  note  describing  your 
experiences.  Include  as  much 
detail  as  possible,  and  an  SASE 
for  reply. 

A  letter  here  from  Robert  F* 
Kramer,  Alliance,  Oh»o,  relates 

the  problems  with  progress. 
Robert  has  a  Twin  Cities  TU  and 
would  like  to  construct  narrow- 
shift  170-Hz  filters  for  it.  For 
those  of  you  unfamiliar  with  the 
unit,  the  Twin  Cities  TU  was,  of 
course,  named  for  the  twin 
cities  of  Minneapolis  and  St. 
Paul.  Using  three  tubes,  a  dual 


triode.  an  amplifier,  and  a  keyer^ 
this  was  a  simple  design  that 
was  around  in  several  forms  for 
many  years.  Fig,  1  ts  a  diagram 
of  an  early  version  which  used 
octal-based  tubes  and  a  polar 
relay!  Anyway,  the  mark  and 
space  filters  are  conventional 
88-mH  toroids,  paralleled  with  a 
small  capacitor  to  resonate  at 
the  mark  and  space  frequencies 
of  2125  Hz  and  2975  Hz.  respec* 
tively.  Typical  values  for  these 
capacitors  would  be  0.066  uF 
and  0-033  uF.  With  170^Hz  shift, 
the  mairk  frequency  remains  the 
same,  so  only  a  new  space  filter, 
tuned  to  2125  -h  170  Hz  (2295 
Hz),  is  needed.  Start  with  a 
nominal  0.06  uF  and  work 
around  until  the  filter  is  tuned. 
Remember,  the  marked  value 
and  the  actual  value  of  smali  ca- 


pacitors is  sometimes  different 
by  a  factor  of  50%  or  morel 

According  to  my  informal 
sources.  RTTY  Loop  readers  in- 
undated the  Stark  RTTY  Group 
out  vn  Massillon,  Ohio,  with  mail. 
I  hope  that  this  is  an  indication 
of  the  interest  in  RTTY  operation 
In  general.  Let  me  Know  what  is 
happening  where  you  are,  what 
repeaters  are  available  for  RTTY 
or  ASCII,  and  1  will  pass  it  along 
to  the  immediate  world.  Here  in 
Megalopolis  (the  Baltimore- 
Washington  area  to  the  unrni- 
liated),  for  example,  try 
147.81/.21  for  communication 
over  the  AM  RAD  repeater.  This 
300-baud  ASCII  repeater  links 
amateur  radio  to  a  CBBS-  If  I 
ever  get  a  rig  on  up  there,  maybe 
we  can  chat;  meanwhile,  drop 
me  a  line  at  the  above  address. 


73  Magazine  •  July,  1980     163 


.^ooru- 


il  i .  f  ■•- '  t   K-  V  e  r   I:  r  o  j  i'  r 

'    J   *   '^     r'  r    i    *     \       ^   -      ~      f,'  ^       '^^  f^  *^  ►'      *-i      *~ 


P.>  '..^ 


from  page  t8 

as  ^'overseas"  Chinese)  in  Pek- 
ing were  required  to  stay  in  the 
Peking  Hotel,  and  that's  where 
the  few  foreign  connpanies  had 
offices.  Danng  my  time  in  Chma» 
I  was  in  and  out  of  Peking  five  or 
six  times,  but  only  stayed  a  few 
days  while  awaiting  papers  and 
trains  to  other  points.  The 
CNTIC  might  be  a  good  p^ace  to 
start  a  ham  request,  especially  if 
you're  in  a  good  bartering  posi- 
tion. If  you  were  around  the  Pek- 
ing Hotel  for  extended  periods, 
you  might  have  the  opportunity 
to  meet  officials  who  could  help, 
too.  Of  course,  nothing  is  done 
quickly  in  China,  so  untess  help 
comes  from  an  unexpected 
source,  II  may  be  some  time 
before  we  hear  a  BY  on  the  air 
again. 


RESTRICTIONS 


I  appreciated  many  of  the  re- 
marks in  the  editorial  in  the  May 
issue  of  r3  regarding  ham  activi- 
ty and  band  use.  I  got  my  ticket 
in  the  fall  of  '38  and  was  on  CW 
for  about  a  year.  I  am  vary  giad 
of  it.  I  iater  built  a  t60  rig  from 
broadcast  radio  parts,  put  up  a 
V4-wave  against  ground,  and 
had  a  lot  more  fun,  even.  Got  my 
class  "A"  license  and  converted 
the  rig  over  to  75  phone  a  few 
months  before  Pearl  Harbor.  So, 
1  hope  that  we  do  get  all  of  160 
back. 

Wouldn't  it  be  nice  if  we  had 
all  of  20?  Yes,  we  are  banned 
from  phone  below  U,200,  sup- 
posedly to  give  the  foreigners, 
the  Canadians  and  the  Mexi- 
cans, elbow  room.  So,  listen  to 
14,150  to  14,200.  A  QSO  here,  a 
QSO  there,  but  plenty  of  room 
for  more  DX  contacts.  Listen 
from  14,200  up.  A  bedlam  of 
noise.  When  you  can  decipher 
anything,  you  often  hear  two 
guys  a  few  hundred  mifes  apart 
talking  to  one  another.  Listen 
higher  up.  Try  14,325  to  14.350. 
Now  you'll  hear  the  foreigners* 
They  say  15  is  the  phone-patch 
bandi  Listen  to  14,325  to  14,3S0 
at  nighti 


i^  h  O  U 


Before  you  get  the  Idea  that 
Tm  just  another  man  who's  only 
seen  it  from  this  side  of  the  bor* 
der,  please  know  that  I  spent  6 
years  in  Arequipa,  Peru.  I  loved 
every  minute  of  iL  but  that's  an- 
other story.  But  I  did  have  plenty 
of  time  to  listen  to  20  and  see 
what  was  going  pn.  The  same 
Observation  could  be  made  — 
few  QSOs  going  on  between 
14,100  and  14,200,  but  things 
mighty  crowded  from  14,200  up. 
Why  can't  we  use  phone  from 
14,100  up?  if  anyone  thinks  CW 
is  not  on  the  wane,  listen  from 
14,100  to  14,200  and  then  see 
how  many  more  CW  QSOs  are 
going  on  below  14,100. 

it  is  too  much  to  expect  of 
human  nature  to  hope  that  the 
block-heads  who  use  20  for  local 
contacts  are  going  to  change. 
They  live  in  all  countries.  But 
wouldn't  It  be  nice  if  we  did  not 
have  such  artificial  restrictions 
as  we  do?  Can  anything  be  done 
about  it? 

I  enjoyed  the  t^ay  issue.  Keep 
them  coming. 

Oeorge  Brumley  KOWTM 

Wichita  KS 

RADIOSPORT 

While  recently  engaged  In  a 
QSO  with  SV0AE  on  15m  (for  my 
first  SV-land  contact),  an  other- 
wise enjoyable  experience  was 
marred  by  the  proverbiai  wood- 
pecker beginning  its  periodic 
search  for  food  on  the  band.  As 
if  its  S9  +  20  signal  was  not  bad 
enough,  the  +40  that  Kim  was 
getting  at  his  end  was  that  much 
worse.  Of  course  this  is  nothing 
new  to  anyone  who  operates  on 
15  or  20.  but  in  the  midst  of  our 
lamentations  over  the  assas- 
sination of  a  fine  QSO,  a  discus- 
sion of  the  various  protests  that 
had  t>een  attempted  (and  totally 
ignored)  took  place  in  between 
the  staccato  beat  of  the  ob- 
noxious bird.  An  idea  emerged, 
however,  which  could  possibly 
be  considered  as  a  means  of 
dealing  with  this  problem,  or  at 
least  sending  a  stronger  mes- 
sage of  disapproval  than  has 
been  done  up  to  this  point. 


In  order  to  attract  the  atten- 
tion of  a  centralized,  bureau- 
cratic establishment,  some 
point  of  leverage  is  necessary  in 
order  to  make  at  least  someone 
in  the  organization  feet  like  their 
particular  ox  is  about  to  t>e 
gored.  Then  they  can  at  least 
serve  as  a  sounding  t>oard  for 
your  own  viewpoint,  but  one  that 
is  heard  from  the  inside.  I  won't 
go  into  all  the  details  ol  how  the 
USSR  government  fits  this  pat- 
tern, but  such  a  point  of  lev- 
erage was  suggested  to  me  as  I 
recalled  something  else  I  had 
read.  In  the  April,  1380«  QST, 
there  was  an  excerpted  reprint 
of  an  article  written  by  V.  Bon- 
darenko,  chief  of  the  Cer^tral 
Radio  Club  (of  Box  BB  infamy)  of 
the  USSR,  in  this  article,  there 
was  expressed  a  point  of  view 
concerning  amateur  radio  which 
i  found  to  be  quite  different  from 
anything  I  had  previously  con^ 
stdered.  Mr.  Bondarenko,  in  re- 
ferring to  contest  participation, 
noted  that  "Radiosport  is , , ,  tje- 
coming  one  of  the  mass  mili- 
tary-applied forms  of  sport."  He 
went  on  and  proposed  a  series 
of  measures  to  encourage  and 
assist  Soviet  "snipers  of  the  air^ 
waves"  in  their  quest  "to  strug- 
gle seriously  for  superiority  in 
the  international  sports  arena." 
(What  was  that  one,  by  the  way, 
about  non-political  Olympics?) 

With  this  sort  of  a  viewpoint, 
perhaps  there  should  be  a  rules 
addition  for  the  major  contests 
which  penalized  or  even  dis- 
qualified  amateurs  when  their 
government  deliberately  and 
consciously,  as  a  matter  of 
state  policy,  engaged  In  actions 
in  violation  of  ITU  rules  to  the 
detriment  of  the  amateur  radio 
service  on  one  or  more  bands.  If 
desired,  such  a  rule  could  even 
be  made  applicable  (if  deemed 
desirable)  to  violations  of  the 
recently  revised  WARC  sections 
applying  to  the  7-MHz  band.  The 
effectiveness  of  such  a  move 
would  be  subject  to  a  lot  of  un- 
certainty, given  the  scale  of 
priorities  of  the  Soviet  govern- 
ment^ but  at  least  it  would  be  do- 
ing something  other  than  talk- 
ing,  which  has  gotten  nothing  at 
all  accomplished. 

Vm  not  sure  this  could  or 
should  be  done,  but  at  least  it 
should  be  discussed,  and  pos- 
sibly this  may  sen^e  to  stimulate 
a  much  more  effective  response 
to  this  continuing  problem, 

John  S,  Walker  N9B0T 
Brookings  SD 


KiSJM 


m 


Relative  to  my  letter  pub- 
lished in  the  April  73  and  the 
mystery  of  my  caH  K6JM  being 
used  by  a  television  translator  at 
Gillette,  Wyoming:  The  mystery 
has  since  been  resolved- 

A  letter  from  the  TV  station's 
manager  explained  that  there 
had  been  a  typo  on  the  license, 
and  subsequently  this  was  cor* 
rected  to  K06JM.  A  letter  from 
the  FCC  Public  Radio  Division 
admitted  to  nothing,  but  con- 
firmed that  K06JM  was  legiti* 
mate. 

I  was  unaware  that  trans- 
lators associated  with  TV  sla* 
tions  were  being  issued  alpha- 
numeric calls  similar  to  ham 
calls,  which  also  confused 
the  Wyoming  amateurs  who 
brought  this  to  my  attention. 

F  am  enclosing  an  excettent 
letter  from  K2PC  which  luNy  ex* 
plains  the  allocation  of  TV  trans- 
lator calls  and  their  resem- 
blance to  ham  calls. 

Peter  Lovelock  K6JM 
Santa  Monica  GA 

Peter  A.  Lovelock  K6JM 
1330  California  Avenue 
Santa  Monica  CA  90403 

Dear  Mr.  Lovelock: 

I  have  read  your  letter  in  the 
April  issue  of  73  and  find  it  to  be 
quite  interesting.  I  am  a  broad- 
cast technician  at  WABC-TV  in 
New  York  and  have  some  infor- 
mation for  you  regarding  call- 
signs.  The  callsign  K^JM  Is  a 
legitimate  callsign  for  a  tele- 
vision broadcast  translator  (re- 
peater)  station.  Translator  call- 
signs  consist  of  a  W  prefix  for 
stations  east  of  the  Mississippi 
River  (K  for  stations  west  of  it),  a 
two-digit  numerat  indicating  the 
output  channel,  and  a  two-letter 
suffix  issued  systematically^ 
KiSejM  is  a  ten-Watt  translator 
which  transmits  on  channel  6. 
According  to  Parts  2  and  74  of 
the  FCC  Rules  and  Regulations, 
Iranstators  operating  on  chan- 
nels 2  through  9  use  a  zero  as 
the  first  digit  in  the  callsign,  giv^ 
ing  a  two^igit  numeral  to  avoid 
confusion  with  amateur  call^ 
signs.  When  the  translator  in 
Gillette  was  using  ^K6JM"  as  its 
callsign,  either  the  FCC  made  a 
typo  in  issuing  the  translator 
license  or  the  engineer  respon- 
sible for  setting  up  the  system 
misinterpreted  K06JM  as  K6JM. 

Television  translators  do  not 
originate  programs.  They  oper* 
ate  by  receiving  and  filtering  the 
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signal  of  the  primary  statrorr, 
heterodyning  tt  up  or  down  to 
the  desired  output  channel,  and 
amplifying  the  signal  after  pass- 
ing it  through  a  bandpass  filter. 
Some  translators  ID  automati- 
caHy  using  Morse  code  as  nar- 
rowband  FM  tone  modulation 
on  the  visual  carrjer.  When  the 
translator  does  not  have  an 
automatic  ID,  the  primary  sta- 
tion must  ID  the  translator  peri- 
odically when  giving  its  own  ID. 
VHF  translators  are  limited  to  10 
Watts  in  the  west  and  1  Watl  in 
the  east,  while  UHF  translators 
are  permitted  100  or  1000  Watts, 
depending  upon  the  channel 
used.  WABCTV  operates  a 
1000-Watt  translator  with  input 
on  channel  7  and  output  on 
channel  66,  Its  callstgn  is 
W&6AA  and  it  covers  areas  of 
Upper  Manhattan  and  the  Bronx 
which  receive  horrible  ghosting 
from  the  World  Trade  Center 
(The  New  York  stations  still 
transmit  from  the  Empire  Stat© 
Building,  as  permission  to  move 
to  the  World  Trade  Center  has 
gotten  bogged  down  in  red 
tape.J  I  hope  that  this  infor- 
mation proves  helpful  to  you. 

Philip  E  Qalasso  K2PG 

Iselin  NJ 


MOREYASME 


We  concluded  our  operation 
as  HI6XQL  (10,000  QSOs)  the 
first  of  April  after  the  WPX  Con- 
test and  returned  to  the  United 
States,  concluding  a  one-half 
year  extended  YASME  DXpedi^ 
lion  as  J3ASV,  VP2SAX,  J6LOO, 
J7DBB.  VP2K  \H,  and  HI6XQL 
We  were  actually  "on  the  air" 
four  months  of  that  time  and 
made  55,000  QSOs.  Our  equip- 
ment, a  Yaesu  901  DM  trans- 
ceiver, an  SB-230  amplifier,  and 
a  TH3  beam,  plus  doubtels, 
worked  fine  with  no  major  fail- 
ures. 

During  the  next  several 
months,  we  will  give  talks  at  a 
number  of  ham  meetings 
throughout  the  USA.  We  plan  to 
resume  our  YASME  DXpedition 
travels  in  the  fall. 

Please  pass  the  following  two 
Kerns  on  to  all  ham  publications 
and  ham  clubs  for  information 
and  publication. 

1.  Do  you  need  the  countries 
of  Desecheo  or  Kamaran?  There 
is  an  easy  way  to  work  either  of 
these  countries.  We  wiil  go  there 
and  promise  to  work  you  If  you 
can  get  permission  for  us  to 
enter  and  operate  amateur  radio 


in  either  country, 

2,  The  YASME  Foundation,  at 
its  annua)  Board  of  Directors 
Meeting,  established  a  YASME 
Award  and  passed  the  following 
resolution:  *'A  beautiful  and  un- 
usual certificate  will  be  awarded 
free  of  charge  to  any  amateur 
presenting  proof  (QSLs)  verify* 
ing  contact  with  the  holders  of 
30  different  YASME  DXpedition 
calls,  including  any  calls  held  by 
YASME  Officers  or  Directors, 
past  or  present." 

Dick  McKercher  W0MLY  is 
the  custodian  of  the  YASME 
Award,  and  applications  (QSLs) 
can  be  sent  directly  to  him. 
Please  include  a  list  of  the  QSL 
cards  sent. 

Lloyd  Colvln  W6KG 
Iris  Colvm  W60L 
Castro  Valley  CA 


METROPLEX 


] 


The  New  York  City  Metro- 
potitan  Area*s  most  sophisticat- 
ed system  of  interlinked  repeat- 
ers has  entered  Phase  II  of  its 
operations  and  Improved  its 
own  high  standards. 

Metroplex  was  conceived  in 
January,  197&p  by  K2KLN  and 

W82MGB  to:  establish  repeat^ 
ers  on  aff  allocated  FCC  fre- 
quencies: use  all  available 
modes;  provide  24-hour  emer- 
gency communications;  and 
provide  a  forum  for  east  coast 
and  worldwide  amateur  radio 
operators  via  a  2-meter/10'meter 
FM  link.  Club  members  have 
already  contacted  over  35  coun- 
tries on  4  continents  through  the 
lO^meter  link.  Autopatch  facili- 
ties are  completely  computer- 
ized and  are  part  of  a  large  long- 
distance network  which  in- 
cludes trunk4ines,  satellites, 
and  emergency  speed-dial 
numbers^ 

Growing  every  day,  Metroplex 
has  over  400  members,  includ- 
ing 50  overseas  amateur  radio 
operators!  Club  meetings  are 
the  second  Wednesday  of  each 
month,  8  pm.  Firehouse  No.  4, 
Fort  Lee,  New  Jersey. 


[^ 


Listen  to  Metroplex  FM  every- 
where on  29.S40  MHz/29,540  in, 
and  on  145.450/144.850, 223T20, 
and  443,950,  or  write  PO  Box 
237,  Leonia  NJ  07605.  You  may 
also  calf  Ihe  £4*hour  club  phone* 
(201  )-592- 1579.  to  request  an  in- 
formation package. 

Hank  Goldman  WA20VQ 
New  York  NY 


ORDINARILY  IGNORED 

1  believe  in  giving  credit  where 
it  is  doe.  I  recently  passed  the 
Extra  class  code  and  theory  and 
hopefully  t  won't  have  to  do  any 
more  studying.  I  just  want  you 
people  at  73  Magazine  to  know 
what  I  think  of  your  code  tapes: 
Great!!  The  20  +  got  me  through 

the  Extra  and  your  beglnner^s 
tape  procured  (I  love  that  word)  a 
Tech  license  for  my  wife. 

i  m  sure  you  get  lots  of  com- 
plaints and  criticisms,  so  I 
thought  y6  fet  you  know  that  not 
all  of  us  think  that  Wayne  is  a 
radical  big-mouthed  SOB. 

The  cliche  of  "the  squeaking 
wheel  gels  the  grease"  de- 
scribes some  of  your  methods. 
H  nothing  else,  the  editorials 
generate  a  little  controversy  and 
stimulate  people  to  discuss  and 
think  about  things  they  would 
ordinarily  ignore. 

Grover  Conde  WA7US1 
Granger  WY 


ALPINE  COUNTY 


] 


Attention  county  hunters! 
The  Antelope  Valley  ARC,  Lan- 
caster, California,  is  planning  a 
DXpedition  to  Alpine  County 
August  16  and  17,  1980,  All 
bands,  modes,  and  county  hunt- 
er nets  witi  be  used.  It  will  be  op- 
erated under  K60X.  All  QSLs  via 
K6GXO;  SASE  or  IRCs  neces- 
sary. All  plans  are  subject  to 
change  because  of  weather  and 
availability  of  gasoline, 

Aleies  Hourigan  WD6GVL 
Secretary,  Antelope  Valley  ARC 

Lancaster  CA 


SHORT  IDEAS 


Couple  of  short  ideas:  One— - 
a  Novice  page  or  section  each 
month.  If  you  don't  promote 
Novices,  where  will  future  hams 
come  from?  Second — In  a  very 
prominent  place  each  and  every 
month,  a  notice  in  good  wording 
for  all  hams  when  they  order 
QSLs  from  whomever  to  please 
put  their  county  on  the  card.  It  is 
bad  enough  for  US  hams  to  go 
back  through  many  cards  re- 
ceived as  a  Novice  or  whatever 
to  find  out  the  county  of  origin;  tt 
must  be  pure  hell  for  our  foreign 
friends  on  the  bands.  Your  word- 
ing of  the  notice  would  be  better 
than  any  I  could  dream  up,  but  It 
Is  a  very  Important  point  for 
many  of  us. 


Keep  up  the  good  work  and 
fine  editorials.  You  and  your 
staff  are  dedicated  to  promoting 
ham  radio,  not  greenback  col- 
lecting as  in  Newington, 

Earl  Turner  KA2DLK 
Nivervllle  NY 


[ 


SOARING 


Amateur  ra'dio  station 
WB2VPY  win  be  on  the  air  July 
1-10.  1980,  as  a  special  eventa 
station  celebrating  the  50th  Anj 
niversary  of  Soaring,  in  Elmira^ 
NY.  the  Glider  Soaring  Capital  o 
America. 

We  will  operate  on  80  through 
10  meters  SSB.  On  July  1-3, 7-10. 
hours  will  be  2100Z  until  ?,  and 
there  will  be  continuous  opera- 
tion during  the  3-day  holiday, 
July  4-6. 

QSL  with  a  legal-size  SASE 
for  a  beautiful  certificate  to 
WB2VPY,  National  Soaring 
Museum,  RD  #3,  Elmira  NY 
14903, 

John  L  Wilcox  Sr.  WA2DHZ 

Pine  City  NY 


EYEBALLS 

The    3905    Century    Club 

operates  nets  that  basically  are 
for  WAS  and  other  club-issued 
awards  on  both  75  meters  and 
40  meters,  357  nights  a  year.  We 
have  additional  nets  that  op- 
erate less  frequently  on  both  of 
the  above  bands,  plus  a  twice- 
weekly  80-meter  CW  net.  We 
have  about  a  thousand  mem- 
bers spread  through  every  state, 
the  majority  of  the  Canadian 
provinces,  and  many  Caribbean 
and  Western  Atlantic  islands. 

We  hold  annual  "eye-ball 
QSOs" -this  year,  "Eye-Ball  III, 
East"  will  be  in  Bowling  Green 
KY  on  August  8-10;  "Eye-Ball  in, 
West"  will  be  held  one  week 
later^  in  Cimarron  CO.  In  1981, 
we  will  have  a  "Big  Eye-Ball 
QSO"  somewhere  in  the  mid- 
USA. 

Early  each  year,  we  elect  our 
corporate  President  and  Vice- 
President  "on  the  air.'*  We  print 
a  quarterly  newsletter,  the  Cen- 
turion. 

I  would  be  delighted  to  fur- 
nish any  further  information. 

T.  L.  Bowers 
Public  Relations/Editor, 

Centurion 

Star  Route  1,  Box  1424 

Eustis  FL  32726 
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might  want  to  keep  this  in  mind: 
Jf  yoy  ever  have  a  legal  hassle 
with  the  Town  Board  about  your 
"monstrous  aefials/'  have  your 
attorney  contact  the  PCF  for 
legal  advice. 

More,  more,  more.  We 
couidn't  work  them  fast  enough 
in  April,  Your  scribe  (that's  a 
quaint  term,  isn't  it?)  stood  at 
293  countries  worked  the  first  of 
April  and  at  the  end  of  the  month 
had  297!  Terrificl  Next  on  the 
list  (pardon  the  term)  was 
T24AQS.  The  primary,  original 
operator  of  this  station  was  a 
Belgian  national  with  limited  ex- 
perience  who  had  done  a  fine 
job  of  handling  the  demand  for 
this  Affican  country  since  last 
autumn.  His  home-town  pal 
0N6BC  had  merely  taken  care 
of  the  QSL  demand  until  April, 
when  0N6BC  made  the  airplane 
journey  from  Beigium  to  West 
Africa  for  a  stint  at  the  mike  and 
key.  Jan  Deneker  0N6BC  fin^ 
ished  up  on  16  April  with  11, (XX) 
contacts  from  Mali,  many  of 
them  on  40  and  80  meters.  Jan 
took  a  couple  of  days  off  for  a 
sightseeing  tour  of  the  sur- 
rounding territory,  but  still  spent 
many  days  at  a  hot  radio  work- 
ing the  masses.  The  QSLs  go  to 
0N6BC, 

The  next  big  show  (not  neces- 
sarily in  btg-show  order)  was  an 
operation  by  several  hams  from 
West  Germany  on  Glorioso 
Island,  off  the  west  coast  of 
Africa.  DK9KX,  DF3KX,  DJ5RT, 
0J6SI.  and  DJ3NG  used  the 
calls  FROACB/G  {on  CW)  and 
FRQACC/G  (on  SSB),  operating 
five  transceivers  on  battery 
power  into  two  beam  and  two 
ground-plane  antennas.  They 
stayed  on  Glorioso  only  a  lew 
days,  but  appear  to  have 
cleaned  up  much  of  the  demand 
for  this  very  rare  spot. 

Prior  to  Glorioso.  the  Ger- 
man  team  operated  from  Ma- 
yotte  as  FHOFLP  and  FH0ACB, 
and  they  were  scheduled  to  put 
in  a  few  days  afterward  from  the 
Comoros  D68.  All  QSLs  for 
these  operations  go  to  Dieter 
Loeffler  DK9KD,  PO  Box  620 
260,  5000  Koein  60,  Federal 
Republic  of  Germany. 

N6DX,  JA1BK,  and  N2KK 
mounted  a  Pacific  expedition  in 
April  to  Fijis  3D2DB,  Tonga 
A350X,  Niue  and  Wall  is  (calls 


not  known  at  presstime),  and 
Samoa  5W1CF.  Ttieir  operations 
were  concentrated  on  6  meters 
with  some  HF  activity,  since  the 
general  demand  for  these  spots 
IS  not  as  great  as  for,  say» 
Glorioso.  QSLs  to  JA1BK,  Kan 
Mieoguchi,  Central  PO  Box  231, 
Tokyo  1CM)-91,  Japan. 

An  operation  from  Aves 
Island  which  was  to  use  the  call 
YV0USB  was  postponed  from 
the  CQ  WPX  SSB  weekend  at 
the  end  of  March  until  later  In 
April,  but  was  still  not  heard 
from  at  that  time.  There  has  not 
been  an  operation  from  Aves 
t'*Bird  Island')  for  several  years. 

JE6NEM  and  JE6NLL  had 
planned  to  put  Okino  Torishima 
7J1  back  on  the  bands  in  June, 
but  they  postponed  their  trip  un- 
til at  least  October.  By  that  time, 
the  ARRL  may  have  deleted  this 
"country^  from  the  DXCC  list, 
First  activated  In  1976,  Okino 
Torishima  is  a  spit  of  rock  so 
small  and  so  seldom  above 
water  that  the  Japanese  had  to 
mount  a  complex,  expensive  op- 
eration including  the  construe* 
lion  of  steel  platforms  to  keep 
the  operators  and  their  radios 
out  of  the  water.  Although  this 
construction  has  been  left  in 
place,  future  operations  still  in- 
voive  complex  logistics. 

LXIBW  and  DJ5CQ  put  New 
Caledonia  on  the  air  in  April 
(FK0BW  and  FK0CQ),  followed 
by  proposed  stops  at  Norfolk 
and  Lord  Howe  Islands,  They 
are  just  leaving  FK  as  this  is 
written.  QSL  to  Rudi  Mueller 
DJ5CQ.  23  Alter  Main,  D-8601 
Eblng,  FRG, 

The  International  OX  Founda- 
tion <P0  Box  117,  Manahawkin 
NJ  08050)  IS  a  small  group  of  DX- 
ers  who  are  using  their  own 
funds  plus  membership  fees 
($25/year)  to  put  rare  spots  on 
the  air.  John  Ackley  KP2A  op* 
erated  from  the  Maldives  as 
8Q7AL  in  early  April,  then  as 
4S7DX  from  Sri  Lanka.  From 
there,  he  joined  N2O0.  VS5TX, 
and  N2CW  to  operate  East 
Malaysia  9M6MU  followed 
by  Brunei  VS5KV.  Manufactyr- 
ers  who  loaned  equipment  to 
IDXF  included  Bencher  (pad- 
dles), DenTfon  (amplifiers  and 
tuners),  and  MFJ  (keyers),  while 
Vaesu,  Hy-Gain,  and  KLM  pro- 
vided discounts  on  purchased 
equipment.  QSLs  for  the  Asian 
operations  should  be  sent  as 


follows:  4S7DX  to  WS2VFT. 
8Q7AL  to  K2TJ,  VS500  or 
VS5KV  to  N200,  and  9M6MU  to 
N2CW.  Do  not  send  QSLs  to  the 
PO  Box  in  Manahawkin! 

(ris  Colvin  W6QL  and  Lloyd 
Colvin  W6KG  concluded  a  half- 
year  extended  YASME  expedi- 
tion early  in  April,  Their  op- 
erations Included  Grenada 
J3ABV.  St.  Vincent  VP2SAX,  St. 
Lucia  J6LO0,  Dominica  J7DBB, 
St.  Kitts  VP2KAH.  and  the 
Dominican  Republic  HI6XQL 
During  the  period,  they  were  on 
the  air  about  four  months  and, 
using  a  Yaesu  FT'901DM,  Heath 
SB'230,  and  a  TH3  beam,  they 
made  55,000  contacts.  From 
now  through  this  fall,  the  Col- 
vins  will  be  traveling  stateside, 
speaking  at  conventions  and 
club  meetings.  They  will  operate 
from  Desecheo  and/or  the 
Kamarans  if  someone  can  find  a 
way  for  them  to  get  operating 
permission! 

The  YASME  Foundation  has 
established  a  YASME  Award 
which  will  be  awarded  free  to  any 
amateur  presenting  QSLs  verify- 
rng  contact  with  the  holders  of 
thirty  different  YASME  DXpedi* 
tion  calls,  including  any  calls 
held  by  YASME  officers  or  direc* 
tors,  past  or  present.  Dick  Mc- 
Kercher  WOMLY  is  custodian  for 
that  award.  All  QSLs  for  con* 
tacts  with  YASME  operations  go 
to  The  YASME  Foundation,  PO 
Box  2025,  Castro  VaOey  GA 
94546, 

Several  brief  operations  took 
place  from  Gocos  Island  off  the 
coast  of  Costa  Rica  in  Aprii;  the 
callsigns  used  were  TI9s  CF, 
CC.  JVA,  and  XXX.  There  was  no 
advance  warning  to  any  of  the 
bulletins  and  consequently 
many  missed  their  chance  to 
work  T19.  The  operations  did 
take  place  on  weekends,  which 
helped.  QSL  to  Carlos  M.  Fon- 
seca  Q  TI2CF.  Box  4300,  San 
Jose*  Costa  Rica. 

SV1JG  and  SV11W  put  Mount 
Athos  on  the  air  once  again  in 
mid-April;  their  operation  had 
tjeen  rumored  for  some  time,  but 
no  direct  word  resulted  in  doubt 
as  to  exactly  when  and  where  to 
look  for  them.  Their  signal  from 
Ml.  Athos  was  very  weak,  mak- 
ing it  especially  difficult  for  US 
and  Canadian  west  coast  sta- 
tions to  work  them.  ML  Athos  is 
still  very  much  needed  among 
this  group  of  DXers.  although 
hardly  any  serious  east  coast 
DXers  have  missed  one  opera- 
tion or  another  from  the  "Holy 
Mountain,"    QSL    Box    3751, 


Athens. 

QSLs  for  last  fairs  Equatorial 
Guinea  3C1AA  and  Annot>on 
3C0AB  operations  went  into  the 
mail  in  April;  if  you  haven't  re- 
ceived yours  by  now,  another  re- 
quest to  EA4LH  might  be  in 
order, 

April  departures:  Jim  Bulling- 
ton  N4HX  from  Chad  (TT);  ZS2MI 
from  Marion  Island;  ZK1 DR  from 
South  Cooks;  PPOMAG  from 
Trindade  after  two  solid  months 
of  CW  only;  TZ4AQS  from  Mali. 

The  Northern  California  OX 
Foundation  has,  according  to 
K6SSJ,  shipped  a  beam,  coax, 
rotator,  and  cable  to  Khartoum, 
Sudan,  and  it  should  be  set  up 
and  operating  now,  with  rigs 
supplied  by  the  ITU,  They  were 
supposed  to  use  the  call  6T1YP 
from  the  Children's  Youth 
Palace  building,  which  was 
donated  and  constructed  by  the 
government  of  North  Korea. 
Marttt  Laine  OH2BH  visited  and 
operated  in  early  June  and  then 
planned  additional  air  time  from 
Southern  Sudan  STd,  No  QSL 
Info  available  at  this  time. 

A  news  release  concerning 
the  operation  of  (he  US  fourth 
call  area  QSL  bureau  came  out 
in  late  March.  There  are  actually 
two  bureaus  for  the  call  area, 
which  is  the  largest  with  some 
60,000  amateurs.  Unfortunately, 
only  about  5200  of  them  main- 
tain  envelopes  on  file.  The 
amount  of  unclaimed  DX  cards 
on  file  in  January,  1980^  if  piled 
in  one  stack,  would  be  nearly  50 
feet  high,  according  to  Art 
Nevins  WA4NTP,  Bureau  Man- 
ager. Although  the  official  spon- 
sor is  the  Sterling  Park  Amateur 
Radio  Club  of  Virginia,  the 
volunteer  workers  in  the  bureau 
come  from  all  over  the  1300- 
square-mile  Northern  Virginia 
region.  Three  dozen  bureau 
volunteers  process  over  60 
pounds  of  cards  each  week  with 
seasonal  peaks  of  up  to  a  hun- 
dred pounds  a  week.  A  pound  is 
about  150  cards. 

At  the  present  US  minimum 
wage,  the  bureau  volunteers 
provide  more  than  $16,000  of 
free  labor  each  year.  And  this  is 
only  one  call  area!  Art  says  the 
three  biggest  headaches  at  his 
bureau  are  DXers  who  don't 
keep  envelopes  on  file,  en- 
velopes with  insufficient  post- 
age, and  wrong  size  envelopes. 
Each  bureau  has  certain  spe- 
cific requirements  for  users  and 
you  should  check  with  your  own 
bureau  to  find  out  exactly  what 
they  want.  None  of  them  ask  for 
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much  and  they  all  offer  a  lot  In 
return. 

Next  month  mW  be  QSL  man* 
agers  list  time.  Meanwhile,  a 
very  complete  list  of  over  4000 
managers  Is  available  for  $1.75 
US/Canada/MexrcQ  or  $2.80 
overseas  airmail  from  J. 
O'Brien,  Electronics  Enter- 
prises, 6606  Fifth  St..  Rio  Linda 
CA  95675.  A  yearly  subscription 
Is  also  availabte  for  this  list, 
which  is  updated  monthly.  This 
particular  listing  is  the  latest  to 
start  up,  tha  O'Briens  having 


taken  over  from  WBIMSZ. 
Several  other  publications  list- 
ing managers  are  advertised  in 
the  various  amateur  magazines. 

The  1980  International  DX 
Convention  at  Fresno  CA  was  a 
seHout.  No  details  at  this  time 
except  that  Larry  KS60V  won 
three  Hy-Gain  monoband  yagis. 

That  just  about  wraps  up 
April,  1960— certainty  a  month 
to  remember  with  the  concen- 
trated operating  of  TZ4AQS, 
Gtorioso,  East  Malaysia,  Mt. 
Athos.   many  of   the   Pacific 


Islands,  Trindade,  and  more. 
Band  conditions  were  generally 
superb  wUh  90  percent  of  the 
days  rated  High  Normal  or 
Above  Normal. 

Looking  ahead  to  July,  no  ma* 
jor  expeditions  have  as  yet  been 
announced,  which  is  not  un- 
usual since  the  summer  months 
in  the  Northern  Hemisphere  are 
usually  pretty  devoid  of  expedi- 
tions. Bui  it  pays  to  be  prepared; 
if  you  take  your  beam(s)  down 
for  refurbishing,  t>ettef  keep  a 


trap  vertical  or  something  op- 
erational in  case  of  an  "emer- 
gency" like  China  or  whatever 
coming  on!  Last  month  we  ex- 
pounded on  summertime  prop- 
agation conditions;  you  might 
want  to  re-read  that,  check  the 
bands  out,  and  send  us  a  report 
card.  And  keep  those  photos 
and  notes  coming  in,  too. 
Thanks  and  good  DX. 

All  the  information  for  this 
column  came  from  the  weekfy 
DX  Bufletin  out  of  Vernon  CT. 


Looking  W2S\ 
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10-meter  FM;  and  to  that  end  he 
has  developed  a  neat  little  kit 
which  uses  a  C8  transceiver 
board  and  a  "Bob  Heil"-devel- 
oped  modification  kit  to  put  it  on 
that  mode.  For  about  $50,  I  he 
world  of  10- meter  FM  can  be 
yours,  in  a  neat  little  package 
that  works  well  and  takes  very 
little  time  to  get  on  the  air.  Bob 
was  doing  a  "land*office"  busi* 
ness  selling  these  goodies  from 
his  spot  at  the  flea  market, 

1  had  two  reasons  I  wanted  to 
meet  with  Bob,  First,  as  stated 
earlier,  was  the  chance  to  eye- 
ball a  person  for  whom  I  have  a 
great  deal  of  personal  admira- 
tion. Also,  we  had  to  set  up 
some  plans  for  the  then  upcom* 
ing  ARCH  convention  in  St. 
Louis.  That's  another  one  I  will 
be  attending  and  talking  at.  Oh» 
yes,  I  probably  forgot  to  mention 
that  one  of  the  main  reasons  for 
my  trek  to  Dayton  was  to  speak 
at  the  Hamvention  about  the 
Westlink  Radio  Network.  More 
about  this  later  on. 

During  the  time  I  was  with 
Bet),  Joe  and  his  cousin  Bob  lo- 
cated us  and  we  soon  departed 
for  the  innards  of  the  arena  so 
that  Joe  could  give  his  seminar 
on  malicious  Interference  and 
how  to  combat  it  and  I  could  au- 
diotape it.  As  I  was  setting  up,  a 
chap  whose  name  escapes  me 
at  the  moment  asked  if  I  could 
find  someone  who  could  provide 
more  light  so  that  he  could  vid- 
eotape Joe*s  presentation.  He 
had  with  him  a  Panasonic  coior 
camera  and  portable  VHS  re- 
corder, but  no  portable  lighting 
equipment.  A  quick  search 
revealed  that  there  was  no  way 
to  get  higher  intensity  on  the 
house  lights,  but  where  there  is 


a  will,  there  is  always  a  way,  I 
noticed  that  on  a  table  almost 
directly  in  front  of  the  speakers' 
rostrum  there  was  one  of  those 
overhead  projectors  used  for 
thin-film  slides.  With  a  handker- 
chief over  the  lens  to  diffuse  the 
light,  it  made  a  dandy  portable 
source  of  luminance.  My  friend 
with  the  video  equipment  had 
the  illumination  he  needed. 

One  of  the  things  you  learn 
quickly  in  covering  news  using 
audio  tape  is  never  to  depend  on 
the  house  PA  providing  a  place 
to  connect  a  tape  recorder.  This 
time  was  no  exception,  but  we 
had  come  prepared  with  a  mike 
of  our  own  and  enough  cable  to 
reach  the  recorder.  If  you  ever 
plan  to  do  any  recording  at  a 
convention,  meeting,  or  the  like, 
keep  this  in  mind,  A  good,  low- 
impedance  dynamic  mike  with 
30  to  SO  feet  of  cable  is  all  but  a 
necessity.  I  usually  carry  an 
SM-61  mike  and  two  20-foot  ca- 
bles fitted  with  type  XLR  con- 
nectors. At  the  end  going  into 
the  recorder,  I  transform  from 
the  balanced  mike  line  to  the  un- 
balanced recorder  Input,  thus 
getting  the  best  quality  audio 
with  minimum  hum  induced  by 
!ong  mike  line  runs.  This  rs  stan- 
dard procedure  in  both  broad- 
casting and  public  address  sys- 
tem work.  True,  it's  the  expen- 
sive way  to  go,  but  the  quality  of 
audio  you  get  is  worth  it.  My  re- 
corder is  a  Panasonic  RQ-309S 
cassette  unit  that  operates  on 
both  110  V  ac  and  internal  bat- 
teries, thus  affording  a  max- 
imum of  flexibility  under  differ- 
ing conditions.  The  recorder 
features  automatic  recording* 
level  control  and  automatic  end- 
of-tape  shutof  f,  which  makes  for 
almost  hands-off  operation.  The 
ALC  is  a  godsend  when  record- 


ing non^professfonal  speakers 
who  are  not  aware  of  the  proper 
way  to  "play  a  microphone,"  An- 
other necessity  is  a  roll  of  what 
is  called  "gaffer's  tape."  Ws  just 
like  ducting  tape  and  is  very  val- 
uable in  attaching  your  mike  to 
the  PA  mike  and  holding  down 
mike  lines  so  that  you  do  not 
cause  someone  to  trip  over 
them.  With  the  equipment  de- 
scribed above,  you  can  get 
some  excellent  recordings  for 
an  investment  of  about  $175,  the 
microphone  t)eing  the  most  ex- 
pensive investment. 

Once  Joe's  presentation  was 
concluded,  he.  his  cousin,  and  I 
spent  the  rest  of  the  day  brows- 
ing around  the  convention  itself. 
There  was  a  plethora  of  new 
equipment  to  see.  touch,  and 
wish  for.  We  spent  the  afternoon 
doing  just  that.  It  was  when  I  ar- 
rived at  the  Ham  Radio  Maga- 
zine booth  that  I  learned  some 
very  sad  news.  There  on  the 
counter  were  copies  of  a  special 
edition  of  MR  Report  which  told 
of  the  untimely  passing  of  Jim 
FiskWI HR,  editor  of  Ham  Radio 
and  Ham  Radio  Horizons.  This 
news  just  about  knocked  me 
off  my  feet.  I  cannot  claim  to 
have  known  Jim  very  well.  I  had 
met  him  on  several  occasions  at 
hamfests,  conventions,  and 
other  meetings,  and  I  always  felt 
that  there  was  something  very 
special  about  him.  He  was  one 
of  those  rare  peop  le  who  had  de- 
voted himself  to  amateur  radio 
and  had  become  a  very  impor* 
tant  part  of  the  amateur  radio 
community  in  the  nation  and  the 
world.  On  the  evening  of  April 
18th,  at  about  8:00  pm,  Jim  suf- 
fered a  heart  attack  from  which 
he  never  recovered.  He  will  be 
missed  by  many  of  us,  and  the 
mark  he  left  on  the  amateur 
community  will  long  be  remem- 
bered. A  short  time  later  I  loca- 
ted HRs  publisher,  SkipTenney, 
and  ran  the  hardest  interview  I 


have  ever  been  forced  to  do.  I 
was  almost  in  tears  as  I  asked 
what  had  happened  and  record- 
ed the  answers.  Sometimes 
covering  the  news  is  not  a  very 
easy  job.  Sometimes  It  really 
hits  home. 

Soon  after,  Joe  and  Bob 
caught  up  with  me  and  told  me 
they  were  heading  back  to  the 
hotel.  I  toid  them  I  would  meet 
them  there  later  and  went  back 
out  into  the  flea  market  with 
Noel,  Interviewing  him  and 
those  who  stopped  us  as  we  pro- 
ceeded though  the  crowds^  up 
one  aisle  and  down  another.  T 
had  parked  my  attache  case 
containing  my  recording  kit  at 
the  DSI  booth  with  Dennis 
Romack  WA60YI,  and  at  this 
point  was  using  a  smaller  Craig 
pocket  cassette  machine  more 
suited  for  field  interviews.  About 
5:00  pm,  Noel.  Marilyn,  and  1 
took  off  for  a  quick  trip  to  Xenia 
to  take  the  baby  to  her  grandpar- 
ents who  would  tie  babysitting. 
We  then  went  back  to  the  hotel 
to  get  ready  for  the  banquet. 

The  hotel  we  were  staying  at 
was  directly  across  from  the 
Dayton  Convention  Center 
where  the  banquet  was  to  be 
held.  We  quickly  changed  into 
our  formal  attire  and  headed 
across  the  street  In  the  hope  of 
getting  a  good  table.  Joe  and 
Wayne  would  be  on  the  dais,  but 
I  needed  to  find  a  spot  which 
would  permit  ma  to  record  from 
the  house  PA  system,  since 
there  would  be  no  way  to  run  my 
own  mike  lines  here.  As  it  turned 
out,  we  were  not  the  only  6th  call 
district  amateurs  at  the  affair. 
Almost  Immediately  we  ran  into 
Dave  Bell  W6AQ,  who  produces 
"Hams'  Wide  World/'  "Moving 
Up  To  Amateur  Radio  "  and  the 
newly-released  ''World  of  Ama- 
teur Radio."  Dave  was  filming  in 
Ohio  that  week  and  was  atyie  to 
slip  away  to  get  to  the  Hamven- 
tion  and  the  banquet- 
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All  I  can  say  for  the  banquet 
was  that  the  food  was  good,  the 
awards  ceremony  beautifully 
done,  and  the  entertainnr^ent  ex- 
cellent. The  latter  was  provided 
by  another  old  friend,  Jean 
Shepherd  K20RS.  I  doubt  If  I 
have  to  say  any  more.  Anyone 
who  has  ever  heard  "Shep"  on 
the  radio,  on  TV,  or  in  person 
knows  exactly  where  I  am  com* 
ing  from.  Jean  is  by  far  one  of 
the  naUon's  truly  great  humor* 
Ists,  and  I  have  been  a  devoted 
Ian  of  his  since  1  first  heaTd  his 
program  on  WOR  radio  in  New 
York  many  years  ago.  The  last 
time  I  had  spoken  with  him  was 
on  the  WA2SUR  repeater  in  New 
York  back  in  1971.  It  was  both  a 
pleasure  and  a  thrill  to  get  reac- 
qualnted  again  after  all  these 
years.  Earlier  in  the  day,  we  had 
spent  about  an  hour  or  so  talk* 
ing  about  the  old  days  back  in 
NYC  while  standing  around  the 
Hamvention  headquarters,  but 
listening  to  him  that  evening 
reaily  brought  back  the  past.  I 
closed  my  eyes,  leaned  back, 
and  just  listened,  (  was  reliving 
many  happy  hours  of  long,  long 
ago. 

After  ihe  banquet,  we  ad- 
journed to  the  DARA  suite,  at 
which  time  I  excused  myself  for 
about  an  hour.  I  had  my  job  to  do 
at  ttiis  point.  On  a  bunch  of  tape 
cassettes  was  the  story  of  the 
1980  Dayton  Hamvention. 
Somehow;  I  had  to  condense 
this  material  into  a  2-minute 
story,  write  a  script,  choose  my 
actuality  material,  and  put  It  afi 
together,  I  closed  the  connect* 
ing  door  and  went  to  work.  I  had 
no  way  of  editing  tape  on  the  fly, 
so  all  I  could  do  was  list  the  ac- 
tuality cuts  to  be  used  and  note 
the  outcues.  running  times,  and 
insert  points  for  Bill  Orenstern 
KH6IAF.  I  would  be  feeding  the 
story  to  Sill  over  the  phone  so 
that  he  could  get  It  on  the  up- 
coming West  link  newscast.  Six- 
ty  minutes  later.  1  was  ready  to 
record  the  "anchor  track"  and 
then  feed  BilL  I  had  asked  Vic 
earlier  if  he  would  "voice"  Ihe 
story  for  me  and  he  had  agreed. 
However,  when  I  cornered  him, 
he  told  me  he  would  be  back 
shortly.  He  was,  and  with  a  rath- 
er big  surprise.  A  few  minutes 
after  Vic  returned,  Jean  joined 
us,  it  was  then  Vic  told  me  that 
he  had  asked  Jean  if  he  would 
"voice''  the  report  and  that  Jean 
had  agreed  to  do  it.  At  about 
t:00  am  Dayton  time,  we  record- 
ed the  last  track,  and  by  2:00  am 
the  entire  package  had  been  fed 


to  Bill  via  the  phone.  At  that 
point,  I  went  horizontal. 

In  the  morning,  this  morning, 
which  came  all  too  soon,  we 
packed  our  bags  and  checked 
out.  Our  flight  back  to  LA  would 
leave  at  about  4:30  that  after- 
noon EDST,  so  along  with  our 
hosts,  we  headed  back  for  a  last 
few  hours  at  the  convention.  Be- 
sides, I  St  ill  had  my  own  presen- 
tation to  make  about  the  West- 
link  Radio  Network. 

Our  talk  consisted  of  a 
IS^minute  slide  and  sound  pre- 
sentation narrated  on  tape  by 
Westlink  anchorperson  Jim 
Davis  KA6IUH,  followed  by  a 
45'minute  "question  and  an- 
swer" session.  This  was  the  first 
time  I  had  used  the  slide  show^ 
and  I  am  glad  it  was  so  well  re- 
ceived. We  will  be  presenting  It 
again  at  the  ARCH  convention 
and  will  soon  have  it  available 
on  VHS  videocassette  for  free 
loan  to  interested  groups  na- 
tionwide. 

I  recognize  the  terrain  below. 
We  have  already  made  the  stop 
in  Kansas  City  and  are  about  30 
minutes  out  of  Los  Angeles.  It's 
been  a  whirlwind  weekend  and  I 
have  only  one  job  left.  That*s 
transferring  all  these  mental 
notes  onto  paper  for  you  to  read. 
It's  been  four  years  since  my 
lasl  Hamvention.  A  lot  has  hap- 
pened in  that  time— some  good, 
some  dad.  But  for  the  past  72 
hours  it's  been  the  thrill  of  a  life- 
time,  and  this  very  personal  col- 
umn Is  my  way  of  saying  thanks 
to  a  very  wonderful  bunch  of 
people  who  put  on  one  of  ama* 
teur  radio's  greatest  annual 
events.  My  thanks  to  DARA  and 
especially  to  one  Noel,  his  wife 
Marilyn,  a  Vic,  a  tarry,  and  two 
guys  named  Bob.  Special 
thanks  to  Jean  Shepherd 
K20RS  for  becoming  the  Ham- 
vention correspondent  for  West- 
link  and  to  everyone  else  who 
made  this  weekend  happen.  I 
will  never  forget  any  of  you. 

BOe,  DAVE,  AND  RM361S 

You  are  about  to  read  a  re- 
quest for  rulemaking  submitted 
to  the  FCC  by  Bob  Thornbu rg 
WB6JPI  and  David  Faraone 
WA6K0S.  If  yoo  are  a  repeater 
user  or  owner,  this  rulemaking 
request  will  eventually  have  a 
profound  effect  on  your  day-to- 
day amateur  operation.  It  was 
submitted  because  of  a  se- 
quence of  events  that  transpired 
over  a  year's  time  that  perhaps 
began  with  a  letter  I  sent  to  the 
FCC  requesting  a  clarification 


of  the  rules  and  regulations  in 
regard  to  a  number  of  aspects  of 
repeater  operation. 

You  might  remember  the  let- 
ter 1  speak  of.  We  printed  it  In  the 
column  and  have  mentioned  It 
from  time  to  time.  I  have  yet  to 
receive  an  answer  to  \t  even 
though  a  number  of  congres- 
sional leaders  secured  prom- 
ises that  an  answer  would  be 
forthcoming.  Early  this  year,  the 
engineer  in  charge  of  the  FCC's 
Long  Beach,  California,  facili- 
ties announced  that  henceforth 
the  licensee  of  a  repeater  would 
be  held  responsible  for  the  con- 
tent  ot  communications  over  a 
repeater.  This  announcement 
was  greeted  with  mixed  emo- 
tions In  the  Los  Angeles  ama- 
teur community.  Some  ama- 
teurs felt  that  such  action  was 
long  overdue,  while  many  others 
were  adamant  in  their  opposi- 
tion. Many  amateurs^  especially 
repeater  owners,  felt  that  such 
an  interpretation  of  Part  97 
might  lead  to  an  end  of  open  re- 
peater operation  In  this  area.  A 
large  cross  section  of  their  user- 
ships  echoed  this  sentiment. 

Talking  about  a  problem  and 
acting  on  it  are  two  entirely  dif- 
ferent things.  While  many  talked 
a  blue  streak,  two  amateurs  de- 
cided  to  take  decisive  action  on 
the  matter.  Working  together 
with  input  derived  from  both 
Part  97  and  the  local  amateur 
community,  BobThornburgand 
Dave  Faraone  prepared  a  formal 
request  for  rulemaking  which 
asks  a  specific  clarification  of 
Part  97.  It  was  assigned  the  des* 
Ignation  RM-3618  and  had  a 
commentary  cutoff  date  of  April 
30th. 

Whether  you  agree  or  dis* 
agree  with  what  follows  is  unim- 
portant. The  regulatory  changes 
caused  by  U  will  affect  you,  and 
you  should  be  aware  of  what 
might  be  coming  in  the  future. 

February  19, 1980 

Federal  Communications 
Commission 
Washington  DC 

We  request  the  following 
changes  to  Part  97  of  the  Rules 
and  Regulations  of  the  Federal 
Communications  Commission 
be  considered: 

We  are  proposing  the  rules  be 
clarified  to  ensure  that  equity  in 
responsibility  be  maintained 
clearly  and  unambiguously 
making  the  repeater  owner  to 
not  be  responsible  (under  cer- 


tain conditions)  for  the  subject 
content  retransmitted  by  his  re- 
peater. The  repeater  owner/ 
trustee  will  still  be  responsible 
for  the  technical  operation  of 
the  repealer  and  be  responsible 
in  those  areas  where  the  repeal- 
er is  the  origin  of  a  rules  viola- 
tion. But  for  those  cases  where 
a  violation  originates  from  sta* 
tions  other  than  the  repeater 
station,  the  repeater  licensee/ 
trustee  is  not  to  be  held  re- 
sponsible even  if  his  repeater  re- 
transmits the  violation. 

We  have  been  repeater  own- 
ers and  operators  for  several 
years  and  have  endured  numer- 
ous changes  to  those  para- 
graphs of  Part  97  that  regulate 
and  control  repeaters.  We  have 
observed  with  enthusiasm  the 
relaxation  of  those  rules  recog- 
nizing the  stability  and  maturity 
of  the  repeater  technology  and 
its  management.  The  concept  of 
automatic  repealers  which 
released  the  repeater  owner 
from  full-time  control  and  moni- 
toring was  a  significant  mean- 
rngful  advancement.  This  con- 
cept has  been  successful.  The 
public  service  atfowed  by  having 
24-hour  availability  as  well  as 
the  on-line  emergency  facilities 
has  been  documented  in  many 
thousands  of  examples. 

The  inleni  of  automatic  re- 
peaters was  to  support  the  on- 
going concept  of  deregulation 
by  allowing  the  responsible  am- 
ateur to  "do  his  thing"  without 
severe  and  restrictive  rules  and 
regulations.  Clearly,  the  intent 
of  the  commission  In  this  area 
of  rulemaking  was  to  relax  the 
previous  strict  control  and  moni- 
toring regulations.  II  has  been 
successfully  demonstrated  that 
the  privilege  of  repeaters  was 
not  abused  and  that  the  avail- 
ability of  automatic  repeaters 
has  better  served  the  publia 

Recently,  the  FCC  enforce- 
ment branch  here  in  Los  An- 
geles (Long  Beach)  has  stated 
that  it  will  hold  the  repeater 
owner  responsible  for  the  sub- 
ject content  of  signals  retrans- 
mitted  by  automatic  repeaters. 
We  are  not  taking  exception 
with  his  right  to  take  this  posi- 
tion, as  Part  97  is  quite  am- 
biguous in  this  area.  Nowhere 
could  we  find  this  subject  ad- 
dressed (either  way)  In  Part  97. 
Therefore,  we  are  not  requesting 
e  change,  per  se,  to  Part  97,  but 
rather  an  unambiguous  clarifi- 
cation to  Ihe  repeater  rules. 

The  clarificaiion  is  justified 
by  threedistinct  considerations* 
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First,  the  repeater  owner  cannot 
realisticaiiy  control  the  subject 
content  of  repeater  transmis- 
sions. It  only  taKes  one  word  or 
one  note  of  music  to  have  a  vio- 
lation. The  technicaf  control  pro^ 
visions  of  the  repeater  could  not 
possibly  respond  to  preclude  re^ 
transmissions  of  these  signals. 
h  is  not  fatr  or  equitabte  to  im- 
pose responsibility  in  areas 
where  control  or  prevention  can- 
not exist  or  is  impracticaK 

The  second  consideration  is 
the  very  concept  of  automatic 
repeaters.  The  ru?es  clearly  re- 
lease the  repeater  licensee/ 
trustee  from  fulMime  control. 
This  allowance  states  that  the 
control  does  not  have  to  be  In 
"real  lime"  and  the  implication 
is  clear  that  the  word-by-word 
content  control  is  not  required 
or  intended.  (See  97.85(e).) 

The  third  consideration  is  a 
clear  statement  of  intent  of  the 
FGC  made  in  response  to  con> 
ments  to  Docket  21033.  Quoting 
from  page  7,  paragraph  19: 

In  Docket  21033,  we  pro- 
posed to  take  the  next 
logical  step  and  end  the 
requirement  for  a  separ- 
ate license  for  repeaters. 
This  was  done  In  recogni- 
tion that  the  original  func- 
tion of  repeater  licensing, 
namely,  the  stabilization 
of  a  new  situation,  had 
been  served.  However, 
the  petitioners  In  this 
docket  argued  that  a  re- 
peater license  is  still  nee* 
essary  and  still  serves  a 
function.  The  expressed 
fear  is  that  the  situation 
will  become  chaotic  if  any 
amateur,  Technician 
class  or  above,  can  set  up 
a  repeater.  However,  the 
state  of  affairs  at  present 


is  that  any  amateur.  Tech- 
nician class  or  above,  can 
set  up  a  repeater  simply 
by  checking  off  the  appro 
priate  box  on  Form  610 
and  waiting  for  a  repeater 
license.  There  is  simply 
no  longer  any  practical 
purpose  being  served  by 
the  licensing  process.  We 
should  atso  note  that 
some  amateurs  have  also 
expressed  the  fear  that 
without  separate  repeater 
licenses,  amateurs  that 
operate  their  primary  sta- 
tions as  repeaters  might 
place  their  primary  sta- 
tion license  In  Jeopardy 
for  rule  violations  com- 
mitted by  users  of  the  re- 
peater. In  this  regard,  the 
commission  intends  to 
treat  the  repeater  users 
as  being  primarily  liable 
for  operational  rule  viola- 
tions, and  will  look  to  the 
repeater  licensee  only  to 
the  extent  that  he  fails  to 
meet  this  obligation  to 
provide  adequate  control 
of  his  repeater.  As  a  prac* 
tical  matter,  our  enforce- 
ment efforts  in  the  past 
have  proceeded  on  this 
basis.  In  many  instances, 
we  have  worked  with  re- 
peater licensees  in  track- 
ing down  users  who  com- 
mit  rule  violations 
through  the  repeaters. 

Additional  concepts  that  may 
be  considered  are  that  in  all 
cases  the  party  originating  the 
radio  transmission  is  still  respon- 
sible and  that  the  request  pre- 
sented here  specifically  ex- 
cludes any  situation  where  the 
repeater  itself  is  the  originator  of 
a  violation,  THERE  IS  ALWAYS  A 
RESPONSIBLE  PARTY  FOR  ALL 
RADIO  TRANSMISSIONS.  With 
this  request,  the  responsibility 


for  radio  transmissions  and  any 
retransmissions,  desired  or  not, 
become  the  sole  responsibility 
of  the  originating  operator. 

Additional iy,  and  in  reverse 
argument,  If  the  repeater  is  re- 
sponsible  for  retransmission 
content,  then  the  control  oper- 
ator must  act  as  judge  and  jury 
on  subjects  such  as  what  is  pro- 
fane or  what  consHitutes  broad^ 
casting,  etc.  Most  of  these  con- 
cepts are  difficult  for  a  court  of 
law  to  interpret,  much  less  the 
average  repealer  owner  or  con- 
trol operator;  The  rationale  that 
only  continuing  or  severe  or  re- 
peated ''violations''  would  Inflict 
action  against  the  repeater  own- 
er Is  inappropriate,  as  a  viola- 
tion is  a  violation  and  quantity^ 
time  span^  or  intent  do  not  make 
a  violation.  Either  the  first  pro- 
fane word  is  a  violation  or  there 
Is  no  violation  even  for  the  100th 
profane  word. 

The  specific  change  we  are 
proposing  is  in  two  parts.  First, 
we  propose  adding  a  paragraph 
to  section  97.3  DEFINITIONS: 

Repeater  User  The  re- 
peater user  is  defined  as 

a  radio  operator  utilizing 
a  repeater  for  radio  com- 
munications. 

Secondly,  we  propose  to  add 
paragraph  (f)  to  97.85: 

(f)  It  is  the  responsibility 
of  the  repeater  licensees 
to  maintain  technical 
standards  as  specified  by 
the  rules  pertaining  to  au- 
tomatic control  or  by  con- 
trol using  a  control  oper- 
ator. It  is  the  responsibili- 
ty of  the  repeater  user  to 
ensure  that  emissions 
originating  at  his  station 
are  in  accordance  with 
the  rules  as  provided  in 
97.112  through  97.129  re- 


spectively. The  content  of 
a  signal  being  automati- 
cally retransmitted  by  a 
repeater,  in  the  automatic 
mode,  is  solely  the  re- 
sponsibility of  the  origi- 
nating station,  not  the  re- 
peater  licensee. 

This  request  for  rulemaking  fs 

submitted  by: 

Robert  Thornburg  WB6JP1 

PO  Box  6022 

Blue  Jay  CA  92317 
(7l4)-629-5lt1,  x-373a 

David  A.  Faraone  WA6KOS 

1103  S.  Ambridge 

Anaheim  CA  92806 

(714)-776-2384 


While  it  is  too  late  for  you  to 
file  comments  on  RM-3B18,  its 
authors  definitely  want  to  know 
your  feelings  on  it,  and  they 
have,  as  you  will  note»  provided 
addresses  and  telephone  num- 
bers where  they  may  be  con- 
tacted. If  you  do  write  to  them, 
please  send  us  a  copy  of  your 
letter  so  that  we  may  excerpt 
from  it  in  future  columns. 

Also,  if  you  are  planning  to 
submit  a  rulemaking  request  on 
any  matter;  the  example  shown 
herein  is  one  of  the  best  guides 
that  you  can  use.  It  was  well  pre- 
pared and  documented  and  is 
exactly  the  way  such  a  request 
should  be  submitted.  Whether 
or  not  you  agree  with  RM-3618  is 
not  the  important  issue.  Far 
more  Important  Is  that  you  be 
aware  of  It,  I  freely  admit  that  I 
have  certain  reservations  over 
some  portions  of  it.  However,  if 
It  helps  clear  away  some  of  the 
ambiguity  that  now  permeates 
the  rules  and  regs»  then  its 
definitely  a  positive  step.  We 
will  keep  you  abreast  of  the  pro- 
gress of  this  RM  as  it  wends  its 
way  through  the  Washington 
rulemaking  mill. 


Ham  Help. 


I  am  presently  In  ACI  in 
Florida  and  t  have  been  having  a 
little  problem  with  trying  to  get 
any  electronics/radio  courses  in 
here.  I  am  very  highty  interested 
in  amateur  radio  and  am  pres- 
ently doing  what  I  can  to  get  my 
Novice  ticket  while  here. 

I  am  serving  four  years  and  I 
don't  know  when  I  will  be  grant* 
ed  parole,  but  Tm  trying  to  do 
something  with  my  life.  I  afways 


have  been  interested  in  radio 
communications  and  I  like  to 
build  and  operate  my  own  equip- 
ment. Up  to  late,  my  projects 
have  been  mostly  flea-powered 
FM  transmitters  and  such.  I 
have  built  a  few  transmitters, 
receivers,  preamps,  and  iinears, 
and  am  awaiting  the  day  when  I 
have  my  ticket  in  hand  before  1 
will  use  this  equipment. 

But  back  to  the  story  at  hand. 


Since  I  am  in  prison^  1  have  not 
been  allowed  to  enjoy  my  hobby. 
and  I  sure  do  miss  working  with 
electronics.  I  tried  to  get  per- 
mission to  get  an  HF  receiver, 
but  they  are  afraid  that  such 
equipment  would  be  hazardous 
to  the  security  of  the  institution. 
They  don't  realize  that  the  re- 
ceiver would  not  be  capable  of 
receiving  their  police  frequency 
o(  45.520  MHz.  I  would  just  like 
to  be  able  to  monitor  the  activity 
on  the  amateur  bands  and  learn 
in  the  process,  I  have  also  tried 
to  get  a  code-practice  oscillator 
—  to  no  avail.  They  don't  see 


how  such  a  small  device  would 
be  of  any  help  to  me.  It  is  too  bad 
there  are  no  hams  working  hem 
that  I  know  of  — maybe  they 
could  help  convince  the  staff 
here  of  my  good  intentions. 

If  anyone  out  there  can  help 
me  convince  them  of  the  good  of 
amateur  radio,  please  write  to 
me.  The  only  literature  on  the 
subject  I  have  is  my  subscrip- 
tion to  73.  It  is  a  lifesaver  for  me, 
as  radio  is  my  future.  Thanl^  you. 

Nomian  R,  Soyce,  Jr. 
PO  Box  699,  B-73 
Sneads  FL  32460 
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Confesfs 


from  page  22 

erating  time  is  12  hours  of  the 
13-hoyr  period.  Operating  class- 
es Include:  single-  or  multi- 
operator,  single-  or  muiti-band, 
and  SWL  In  the  case  of  multi- 
operator,  only  one  transmitter 
may  be  used  at  any  time.  There 
is  a  special  section  for  mobile 
operators. 
BXCHANGE: 

RST,  QSO  number  from  01, 
WAS  area  and  coynty.  Book 
numbers  and  districts  may  be 
requested,  but  are  not  man- 
datory as  part  of  the  exchange, 
SCORING: 

Score  5  points  for  each  com* 
pleted  QSO.  Stations  may  be 
worked  on  other  bands  for  extra 
points. 

Multipliers  for  UK  contes- 
tants are  each  WAB  area  and 
each  overseas  country  (DXCC 
list).  In  addition,  Alderney, 
Guernsey,  Jersey,  and  Sark 
count  as  separate  countries. 
The  remainder  of  G,  GO,  Gl,  GM, 
and  GW  count  as  one  multiplier 
only. 

Multipliers  for  overseas  con- 
testants are  each  WAB  area, 
county,  and  each  G  prefix  (G, 
GD,  GM,  and  GW).  Multipliers 
count  on  each  band,  i.e.,  a  sta- 
tion worked  on  three  bands  -  3 
miilti  pliers. 

For  mobile  entries,  every  con- 
tact made  from  a  different  area 
will  count  five  points,  but  the 
multiplier  counts  once  only  (i,e., 
mobile  station  X  from  ten  differ- 
ent areas:  score  is  10  times  5 
points,  but  only  one  muttipller 
for  the  mobile  station). 
AWARDS: 

Gerttficates  for  the  leading 
contestant  in  each  class  or  en- 
try. For  awards,  each  G  prefix  is 
separate.  There  will  be  certifi- 
cates issued  to  the  leading  con- 
testants from  each  DXCC  coun- 
try and  also  to  SWLs.  Certifi- 
cates for  2nd  and  3rd  w\\\  be  is- 
sued if  there  are  10  or  25  ertlTies 
from  a  particular  country  or  call 
area. 

ENTRIES: 

Logs  must  show  the  title  of 
the  contest,  name  and  full 
postal  address  of  contestant, 
QSO  details,  total  points 
claimed,  multipliers  claimed, 
and  the  full  details  of  all  op- 
erators when  multi-operator  en- 
try is  submitted.  Logs  must  be 
sent  to  the  contest  manager: 


R.  L  Senter  G4BFY,  27  Station 
Road,  Thurnby,  Leicester  LE7 
9PW,  England. 

Entries  must  be  postmarked 
not  later  than  one  calendar 
month  following  the  date  of  the 
contest  and  must  be  received  by 
the  contest  manager  not  later 
than  40  days  following  the  said 
contest.  A  signed  declaration 
that  the  station  was  operated  in 
accordance  with  the  current  ti- 
censing  conditions  must  ac^ 
company  all  entries.  It  is  a  con- 
dition of  entry  that  the  decision 
of  the  WAB  Contest  Manager 
and  the  WAB  Committee  shall 
be  absolute  in  the  case  of  dis- 
pute. For  SWLs,  all  stations 
logged  must  be  participating  in 
the  contest  and  giving  serial 
numbers  which  must  be  logged. 
The  results  will  be  notified  to  the 
RSGB  and  the  Contest  Manager 
will  supply  a  detalted  sheet  on 
receipt  of  an  SAE  on  or  after 
November  1st. 

SWOT  QSO  PARTY 

Starts:  0000  GMT  August  1 

Ends:  2359  GMT  August  7 

Participants  may  use  as 
much  of  the  contest  period  as 
they  wish  during  the  third  an- 
nual SWOT  QSO  Party.  All  li- 
censed amateurs  with  operating 
privileges  on  two  meters  are 
eligible  to  participate.  Contacts 
must  be  made  on  either  CW  or 
SSB.  A  station  may  be  worked 
once  on  each  mode  for  QSO 
score.  You  can  count  a  portable 
or  mobile  station  only  once  on 
each  mode  even  though  you 
may  have  worked  him  white  he 
was  in  two  or  more  geographic 
units.  Contacts  must  be  made 
direct  without  the  aid  of  satel- 
lites, repeaters,  or  retransmis- 
sions of  any  kind.  EME  (moon- 
bounce)  contacts  may  be  count- 
ed if  they  otherwise  meet  all  re- 
quirements. Ail  contacts  must 
be  made  from  one  geographic 
unit.  Portable  or  mobile  stations 
operating  from  several  geo- 
graphic units  may,  however, 
claim  the  highest  score  made 
from  a  single  unit. 
EXCHANGE: 

The  following  information 
must  be  exchanged  to  qualify 
for  contact  credit: 

1,  Callsigns. 

2.  Geographic  designator 
(unit>-This  will  consist  of  a 
four-  or  five-digit  number  in- 
dicating the  geographic  loca- 


tion of  the  station  in  latitude  and 
longitude  rounded  down  to  the 
next  whole  number.  (Example: 
W7CKL  located  at  32  degrees  7 
minutes  north  and  110  degrees 
55  minutes  west  would  send 
32110.)  Non-competing  stations 
may  be  counted  for  contact  and 
multiplier  credit  if  they  give  their 
location  with  enough  specificity 
that  the  competing  station  can 
determine  the  geographic  desig- 
nator* 

3.  SWOT  suffix  "X"-SWOT 
members  will  add  the  sufftx  "X" 
to  the  geographic  designator  to 
indicate  SWOT  membership; 
this  will  provide  the  additional 
multiplier  as  indicated  under 
scoring. 
SCORiNG: 

The  final  score  equals  the 
sum  of  SWOT  member  and  non- 
member  credits  computed  as 
follows:  The  total  SWOT  mem- 
ber QSOs  multiplied  by  the  num- 
ber of  different  geographic  units 
they  were  located  in  multiplied 
by  2  equals  the  total  SWOT 
member  credit.  The  total  non- 
SWOT  member  QSOs  multiplied 
by  the  number  of  different  geo- 
graphic units  they  were  in 
equals  the  non-SWOT  member 
crediL 
ENTRIES  &  AWARDS: 

The  person  with  the  highest 
final  score  will  receive  the  1980 
SWOT  Trophy.  Certificates  will 
be  awarded  to  the  highest 
scorer  in  each  ARRL  section  in 
which  more  than  one  entry  is 
made.  In  the  event  of  ties,  the 
entry  with  the  earliest  postmark 
will  be  the  winner.  Winners  will 
be  announced  in  the  SWOT 
Bulletin  at  the  earliest  possible 
date.  Logs  should  not  be  sub- 
mitted unless  requested.  Send  a 
summary  sheet  postmarked  not 
later  than  September  1st  to:  Vai 
Taylor  W7CKU  3849  N.  Hough- 
ton Road,  Tucson  AZ  85715.  The 
summary  sheet  should  include: 
name^  callsign,  address,  ARRL 
section,  SWOT  membership 
number  {if  a  member),  #  SWOT 
member  stations  worked  and  # 
geographic  units  they  were  in, 
total  non-SWOT  credit,  final 
score. 

ILLINOIS  QSO  PARTY 
Starts:  laoo  GMT  August  2 
Ends:  2300  GMT  August  3 

Sponsored  by  RAMS,  the 
Radio  Amateur  Megacycle 
Society,  Use  all  bands^  CW  and 
phone,  with  a  rest  period  from 
0500  GMT  to  1200  GMT  on 
August  3rd.  The  same  station 
may  be  worked  on  each  band 
and  mode.  No  repeater  contacts 


are  allowed. 

EXCHANGE: 

RS(T)  and  state,  province, 
country,  or  IL  county. 

FRBOUBNCfES: 

Any  frequency^  but  look  for 
most  activity:  about  60  kHz  trom 
low  end  on  CW;  about  3975, 
7275, 14275, 21375,  and  28675  on 
phone;  and  about  25  kHz  from 
the  low  end  of  each  Novice 
band,  especially  on  the  hour  and 
half  hour. 

SCORING: 

One  QSO  point  per  contact  or 
two  points  if  the  other  station  is 
a  Novice  or  Technician  in  a  Nov- 
ice band.  Illinois  stations  mul- 
tiply QSO  point  total  by  the  total 
number  of  states  (50  ma^^.),  VEy 
VO  call  areas  {10  max.),  and  no 
more  than  5  non-WiK/VE/VO  DX 
countries  worked  for  a  maxi- 
mum of  65  multipliers.  Addi- 
tional DX  contacts  count  tor 
QSO  points,  but  not  for  addi- 
tional multipliers.  Illinois  por- 
tables or  mobiles  away  from 
normal  QTH  may  add  200  to  final 
score  for  each  county  of  opera- 
tion from  which  10  or  more  con- 
tacts were  made,  Non-Illinois 
stations  multiply  QSO  points  by 
the  number  of  Illinois  counties 
worked.  Only  Illinois  stations 
may  be  counted  for  QSO  points. 
Non-Illinois  stations  may  also 
take  extra  bonus  multipliers  for 
each  group  of  8  QSOs  with  the 
same  county. 

AWARDS: 

Certificates  to  the  top  3  11- 
iinois  scorers  in  single-op,  multi- 
op^  multi-multi.  portable  out  of 
home  county,  mobile,  Novice, 
and  CW  Technician  categories. 
For  out"Of'Staters,  awards  go  to 
top  scorers  in  similar  categories 
in  each  state,  province,  or  coun- 
try from  which  2  valid  entries  are 
received.  Club  participation 
awards  given  per  ARRL  SS  rules. 
Other  awards  may  be  given  if 
deemed  worthy  and  decisions  of 
the  contest  committee  are  final, 

ENTRIES: 

Logs  must  be  legible  and  be 
submitted  along  with  a  sum- 
mary sheet  listing  all  claimed 
multipliers  and  calculations  of 
score.  Operator(s)  name,  ad- 
dress, call,  and  operation  cate- 
gory must  be  typed  or  printed 
clearly.  Include  a  business-size 
stamped  addressed  envelope 
for  return  of  results-  Entries 
must  be  postmarked  no  later 
than  September  15th  and  sent 
to:  RAMS/K9CJU,  3620  N,  Oiean- 
der  Avenue,  Chicago  IL  60634. 
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N"^  SflTELUTE 

For    1 


home. 


Supersharp  Reception — Color  Like  Never  Before 

Get  over  50  channels  of  television 

directly  from  the 

satellite!   HBO, 

Showtime,  the 

Superstations,  and 

sports  from  around 

the  world! 

Works  Anywhere! 

Buy  complete  or  butid  and  save.  Our  book  telis 
merythmgi  Send  $7.95  today  or  call  our  24  hr. 
COD.  Hotline!  (305J  86g.4283 

SPACECOAST  RESEARCH   ^^310 

P.O.  Box  442,  Depl.  G,  Altamonte  SprinQS,  FL  32701 


Radio  Airateurs! 


AZDEN  mim 


2  Meier  $2m.m  (MARS-CAP  KIT  SOON) 


AZDEN  PCS-2800 


i(J  MetLT 


SWAN  ASTRO  102BX 


Asirn  150 

100  MX 


TEH-TEC  OMNI  C  Ai^u  t 
TEN-IEC  OMNI  D 

Si?t  ^pfht'rs  tti^MT  t>rk^td 


$289.95 
$K14  m 

$965.25 


-^    Aiiialriir  LHjuipinvEit  attt^'ufmt^  &  jtiitciuiah. 
^ ■  ■  ^     AnialLnf  Of  iviETiintLTtniil  n'^ir  H.rvit\'. 

2317  VanctOat-kstm  Rd.San  AnEonio.  TX  78213 

(512)734-7793       *-^^^ 


SYNTHESIZED 

SIGNAL  GENERATOR 


•  Covers  100  to  179.999  MHz  in  1  kHz  steps  with 

tKumb-wfieel  dial  •  Accuracy  .00001%  at  ail  fre- 
quencies •  Internal  frequency  modulation  from  0  to 
over  1Q0  l<Hz  at  a  1  kHz  rate  •  Spurs  and  noise  at 
least  60dB  betow  carrier  *  RF  ouiput  adjustabie  frarn 
50  10  500 mv  across  50  ohms  *  Operates  on  12vctc 
@  V2  amp  •  Price  $299.95  plus  shipping. 

In  Slock  tor  immediate  shipping.  Overnight 
deiivery  available  at  extra  cost-  Phone:  (212) 
463^2720.  ^3,1 

VANGUARD  LABS 

1 96-23  Jamacia  Ave.  Hoiiis,  KY  11423 


MILITARY  SURPLUS 
WANTED 


Highest  prices  ever  on  recent  US 
Military  surplus,  especiaNy  on 
Collins  equipment  or  parts.  We 
Pay  freight  Call  collect  for  high  of- 
fer (201}  4408787.  35  Ruta  Court. 
S.  Hackensack,  N  J.  07606 

/      Our  18th  Year      \ 

SPACE  ELECTRONICS  CO/ 

^^317 


10  METER  CONVERSION  KITS 
FOR  CB  RADIOS  AM-FM  &  SSB 

•  Kils  for  over  300  Models  of  CB 
Radios 

•  Low  Cost  from  $10.00 

Easy  to  Install  with  All  Instructions 
Tune-Up  Procedure     Alignment 

•  KITS  FOR  MOST  POPULAR  UNITS 

Over  5,000  Satisfied  Customers 

•  Write  or  Call  Today  for  Our  Free 
1980  Catalogue 

AMERICAN  CRYSTAL  SUPPLY  COMPANY 


PO  Box  638 

W  Yarmouth,  MA  02673 

(617)  771-4634 


*^7 


AWfiVVi*  r  AM  L  FM  iecefvcff—  I  I  5  Vol r%  60  Cyc  le  for 
Ff  equenc le*  3B  to  4000  meg*igyles.  $79.50 

(Tuning  Units  Available  P  U  R  ) 

AN/A1T'I3  Trantmlttcr  For  30.  40  20  And  10  meters 
I  00  Wdlli  Outpui  on  AM.  CW  K  MCW 

With  an  tuL>es  $59.50 
5Ca-52lTftANSM[TTER  iECEIVER  100  1 5b  mc.  Crystal 
Control  eel  on  4  Channel.  £xc  client  condition 

AM  tubes  S41. SO 
ARC'S  TRANSMlTTEi  with  all  tulles  and  crystal  Brand 
new   {BC  457  4  5  3mc  BC  45S  5.3  7mc  )  $1695 

AC  POWH  SUPPLY  ^or  Above  transmitter  complereJy 
wired  and  tested  New  $16iS0 

R-Z8/ARC-S  VHI  RECEIVER  Crystiil  C  control  Jed  O"  4 
Ctiannel&  l  00  l  5&  MC  tucel  lent  used  cond.  $27 .50 
T-23/AftC-5  VHE  THitfmkttcr.   CrystLiI   Controlled  Ofi   4 

t:  Ivinnel^:  I  00  I  56  mf   New  SiV.SO 

DM-JZ  Dynamotor^  New  $1.95 

R'll^ARC-5  RECEIVER  I '^JO  S50  KC  conttrmous  (unmg 
used.  wiE ball  tubes  $I6..95 

ARR  2  RECEIVER  234-2)8  MC.  New  $10.95 


Wiit«  for  c  8t  ilt^  —  sand  50c  lor  postage. 
Write  fof  low  price*  nn  all  types  o1  lube*. 


Tertns:  F.O-B.  NYC.  2b'^/a  deposil  wilh  orcfer.  balance 
COO  or  remiltance  in  full    Subjccl  lo  prior  saje  ^nd 

price  change 


*^3G2 


GS.G  RaiIIo  Electronics  CO. 

45  47  WARREN  ST. 

NEW  YORK.  NY  lOQOJ  Th.  2  1 1-267-4605 


(UNIVERSAL  RECEIVED 
FREQUENCY  INDICATOR) 


km: 


DMt   SPQTTEft 


Digitize  your  receiver's  dial  with 
the  DIAL  SPOTTER.  Adapts  to 
most  Communication  Receivers 
with  simple  connection  to  VFO. 
From  $1 49,95  Write  for  Data 
Sheet. 

GEMINI 

INSTRUMENTS 

INC€HtP€mATED 


Box  205±archmonl  NY  W638 


E^  Resdm  Service— see  p^ge  705 


^24 


ATTENTION 


EXPERIMENTER       DESIGNER       MANUFACTURER 

NFT    0FFEP5    IfOU 

ENGINEERING  SERVICES    -    MINIMOOULE  PRODUCTS 
AUDIO.  THROUGH    ?50MHZ 


<^0  CI 

Rl   R3 
LO     C£ 


GhiD 


^' 


LI 


SI^G 


C3 


°t> 


C4 


R2    R4    R5       C5C6 


GND 


G*D 


!5 


RF    PREAMPulFIER; 

DU.AL  GATE  FET  MIXERS 

IF   AMPLIFIERS 

AUDrO    AMPLIFIERS 

WWV    RECOVEf^S 

TIMING  OEMERATOR 

COMPRESSIVE  AUDfO  AMR 

SSB    GENERATOR 

RF  POWER   AMPLIFIERS 

POWER  SUPPLIES 

KIT5 


fULL  SCA.LE  DUAL  CATt   MI?(CS 


CATALOG  ITEMS  IN  TWO  WEEKS  OR  LESS 
QUICK  TUfiN  AROUND  ON  SPECIALS 

CATALOG  &,  DESIGN  MANUAL     03,95    ""fflrtt"' 

OETA^LEO  SPECIFLCATION[& 
APPLICATPON    MOTCS 

DESeON  data  ON:    RF    PRtAMPLirtERS,  MIXERSh 

SPUftlOUS  5iaNAL&.   RECEIVER 
PARAMETERS.  AUOtO  COWPfiESSlOtJ. 

ShH>RT  FOAH   tt,t*-L06   OH    ftmHtZST 

HFT     INC         p^304 

158  West  9tti  St 
Deer  Park  NY   11729 


Tl 


^E 


12 


n 


ruLl.  SCAtE  Rf  PRE  AMP. 


225-400  IMhz  CONVERTER 

AM-914/TRC  Amplifier-Converter 


Originally  used  with  mifitary 
R-417  recefevej'  for  the 
225-400  Mhz  range.  Con- 
tinuous tuning  ui  RF  and 
oscillalGn  3(5  ^hi  t.F. 
Has  luties  5670  and  4/5J4. 
See  7/SO  CO  (or  R,  Grove's 
conversion  ol  this  unit. 
71/^x6 i/2x9y?.  17  lbs.  sh. 

wt.    Used,  reparable $34p95 

AC    LINE    FREQUENCY    METER 

48-52  and  5&-63  Hz  100-150  VAC  using  ten  reeds. 
31/2"  round:  seared.  H.H.  Sticnt  mfg.  2  lbs,  sh. 
wt,    #974-9364,  unused $27.95 

TMC  MSR-4  (CV-591)SSB  Converltr 

for  use  with  2-32  Mhz  receivers  having  455  Khz  IF's. 
USB,  LSB,  AM,  CW.  FSK.  and  FAX.  input  voltage  0,1 
to  10  V-rms.  Requires  115/230  VAC  50-60  Hz.  bV4% 

19x13^2.  28  ibs.  sh.  Used,  reparabie  . .  .  $145-00 

Prices  F.O.B.  Um,  0.  •  VISA,  MASTERCARD  Accepted, 

Send  for  Dur  Nhw  FREE  SURPLUS  CATALOG  Today! 

Address  Dept.  73     •     Phone;  419/227-6573 


1014  E.  EUfllKA  -  BoVlToS  *~LIMA,  OHIO  *  4  590? 
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NEW  PRODUCTS! 

SuperColorS  100  VMia  KltS129;95   Elf  II  Adapter  Kit  $24  J5 

Expandable  to  256  *  192  hign  resQltition  color    Plugs  into  Elf  W  prov^drng  Super  EIM4  and  50  p^n 


Qfaphics,  6d47  Willi  aEl  display  mqdes  computer 
contfQHed  Mffmory  mi^pid  IK  RAM  <xpar}d3^ 
bfceto6K  S-mo  bus  1102, 6080.  e€a5.  ZSOetc. 

DfliJvefy  Janyary  'lo 

im  16IC  DYfiamic  RAM  Kli  1149.00 
Expandabltf  lo  J^K  Hidden  rdresri  w^dodis  up  to  4 
MHj  w'n^  wait  ^^t^  Am    IBK  RAH  Si3 

Quest  Super  Basic ^ 

Quesl.  tn«  leader  In  in^ctpefiuvfl  180?  tystims 
^n£)i]nc#$  anollt^*'  nrsi  Outsi  is  riie  first  com^ 


p(us  S'IDO  bos  BxpansiDn  fWJtli  Super  Ix- 
pan&ion]  Hiyh  and  low  address  displays,  state 
and  niode  LED's  aptior^al  IK.OQ. 

Gremlin  Colof  Video  Kit  $69.95 

3^  t  t6  alp^a^numtrtcs  and  graphics:  up  ia  6 

coEors  wtlfi  €&47  chip:  IK  RAM  at  EQOO  Plugs 
mto  Sy par  EH  44  pin  bus  Ho  h^gh  ras .  graphics 


2tkmnin9  same  credit  tgr  ca^settt  '^r^ign   N@w 
improved  vtrs^on  wtth  impTtPvftd  speed  and  tccu- 

parry  worldwide  ro  snip  a  lull  liri  eiilc  for  1  WE    ricy  now  i«i1.  Source  SSI  for  I/O  mm  incl 
y'Tems   A  comptetf  Ijncijon  St^r  liiic  tiy    S^ir  Bttic  on  Caaelte  $40,00 

Rm  Cwiff  including  floattflQ  potrit  capd^ihty 


mtti  scitcitrftc  rioca^n  I  n  u  rnber  range  *  1 7E  *^ , 
32  tHt  jfitegtf  ±2  blidn,  MuITp  dim  irnfys  Strirtg 
ir^^  Strtig  maniputftiCMi,  Cisiertt  UO.  Save 
fflid  k>2d,  B^£,  P^tiand  midline  ivngu^  pru- 
grnn;  antf  ^Mr  75  Slalements.  FunclKins  im) 
OoefilofiL 

Ea^jty  idqiilii  an  mo$t  1B02  sysjfnts  Re- 
quifvs  12K  RAM  mMiicnuin  tor  Base  and  user 
programs.  GlS3«Be  version  iri  sipck  now  ROM 
iKT^ions  conwg  sjoi  «ith  esccOamt  pmiitege 


Tirm  Pinman  f  1002  Tmj  Bisrc  SoufCf  Flitrag 
a«i  avattabJi.  Flad  ail  lum  Tern  Plitmiii  vr^tt 
Tinr  bii^c  and  hov  lo  pi  Mie  motl  om  of  il 
mmr  iHltrtti  btfort.  SI  1. 90, 

S-lim  4-Stifl  Eiytfttiftfl  I  9.99 

Suiiflr  MsititDf  VI. I  Source  Ustiaf        $15  Oil 

Doming  Soon:  AistrnbEsr.  EOilOf.  Oitas^em- 
blir,  OA^AD,  Super  Sound  Music.  EPROM 
program mer  Siting^  FtoppY  Syston. 


'*ntPiiiir 


RCA  Cosmac  Super  Ell  Computer  S106.95 

Compare  feaiuiEs  More  you  oeode  lo  di^  any  A  24  kfry  HEX  lAYboanl  ir^ciiides  t6  HEX  keys 

other  comp4Jter  Tnerv  m  no  ortaf  computer  on  {iUis  Iml,  ftni,  run,  wah,  Inpui,  memprr  pq^- 

tfw  mv^  today  thaf  has  ill  l?ie  de snble  bene-  led.  monHor  tetect  and  tingle  itep  Large,  dd 

fits  of  Htm  Stipir  01  (or  so  Ittrie  money  Ibe  Super  board  (iispljys  provide  output  anci  aption^l  hityh 

Elf  )i  a  sni^ij  sjngle  ticurd  corTipui^r  thiE  does  ■nd  low  iildmi  There  is  i  44  pin  sundard 

many  big  ttitngs  It  is  ai^  ttcellent  cornpi/ier  Tor  connector  slot  for  PC  cards  and  a  50  pin  connec- 

traininQ  and  for  Jaarning  progmmmenig  wtth  its  tor  Slot  for  ttie  Quest  Super  Expand  on  Baara. 

machine  lang^e  and  yet  il  is  eisaly  iipirKletf  Power  supply  and  sockets  for  all  IC's  Bre  in- 

with  add  111  on  bI  memary,  Full  Baiic,  ASCII  eluded  in  tbe  price  plus  a  detailed  l?7pg  msiruc 

Kvybqardi.  video  character  geMnllOfi,  ate.  lion  manual  wtiich  now  inductes  over  4D  pgs  o1 

Bdof*  you  buy  anoihar  $mall  compuier ,  $m  if  il  software  Info.  mduEiing  a  series  of  lessons  to 

includes  thft  foilowjng  luatures.  ROM  moniior.  f^9^P  get  you  started  and  a  music  program  and 

SiMe  ar>d  M(Kle  dtspla/s.  Single  siep,  Optional  graphics  target  gam@         Many  sctiODls  and 

address  displays.  Power  Supply.  Audio  Amplifier  universities  ^re  using  ttie  Supm  Elf  as  a  course 

and  Spetlcer,  fully  socltmed  for  at!  IC's.  Rea,^  cosi  of  study,  OEM's  use  It  for  training  and  R  &0 

Of  in  warrar^ly  rflpairs,  Fu  II  ctocu  menlation .  R  ^niem  ber  .other  compul  e  rs  only  otter  Super  Ml 

The  Super  Eff  includes  a  ROM  monitor  for  pro-  featores  a(  additional  c05l  or  not  ai  an  Compare 

gram  ic^sding,  editing  and  uitecnjtioi I  wjtfi SI N6LE  bafore  you  buy.  Super  Ell  KM  $10fi.9S,  High 

STEF  lor  program  debutglbg  which  \&  not  In-  address  option  %BM,  Low  addroKS  apt! on 


eluded  in  others  at  the  same  price  Wiih  SINGLE 
STEP  you  can  sm  the  microprocessor  chip  opera- 
ting with  Itie  unique  Quetf  address  and  data  bus 
displays  tiafon,  during  and  atlor  e^cuting  m- 


S9.t5,  Cuitoni  Cabinet  with  drilltd  and  labelled 

plej(ig1ass  front  panel  S24.95.  Expansion  Cabinet 
with  room  for  4  S-10Q  boards  $41.00.  Nl^d 
Ban«rv  Memorv  Saver  Kit  %%M.  Ail  l<jts  and 


structjons  Also,  CPU  mod^  and  instruction  cycti?  options  also  completety  assembl«j  and  testa^j 

are  decoded  and  displayed  on  B  LED  indicators  Queitdala.  a  12  page  monihly  $qttwar#  pub- 

An  RCA  1 S6T  video  graphici  c^ip  aJlowS  yOU  to  '"3'^°"  ^or  1302  computer  users  is  available  by 

conrted  lo  your  own  TV  wtfi  an  i nexpenslvf  video  ^^ E^^^^ri pti on  fo r  $1 2 .00  pef  year ,  Issues  M 2 

moduiator  so  do  graphics  and  gamts  There  is  a  twond  SI 6.50. 

ipaakar  lyitam  irvckided  for  writing  your  own  Tiny  Basic  Cassette  SIO.M.  on  ROM  S38.0D, 

music  or  using  rrmf  mmk  programs  already  origmai  Ell  kjt  board  $14.95,  tBQZ  wHlwari; 

written  TTve  speaiter  ampiifier  may  ilSD  be  us^  Uoews  Video  Graphic  $1.50,  Games  and  Mustc 

to  drfw  rtfays  for  conlrol  purppsaa  13.110,  Chip  0  intefpreter  $550, 

Super  Eipansion  Board  with  Cassette  Interface  S89.95 

"Riis  ts  tmly  an  iftourvSng  vihie!  fhis  board  has  subroutines  aitowng  users  to  take  advantage  of 


betn  desgned  to  allow  ynu  to  deade  how  yw 
w^nt  tl  optioned  The  Super  Eip^ntlon  Bkiir^ 
BKnei  wmi  4lt  oi  tow  povtr  HAM  luUy  ^tiri^ii- 
sWe  anywhere  m  54K  wth  tKiilt-tn  merKJ/Y  pf o- 
tect  and  a  cainatii  irtteriici  l^rovisons  nave 


fnonhof  functions  simpty  by  cajlif^g  them  up. 
Improvements  and  revisjc-ns  are  asity  done  wifti 
the  morfflDr  II  you  h^«  [he  S4V«r  Expand  on 
ioart  and  Si^v  Monitor  the  monjlDT  4&  uj>  arxl 
running  a!  ttii  pail  of  a  button. 


been  ™0e  ^  *  «iw  ynya  on  I1»  »me  q^^  q^  twarti  opbons  induoe  Paralisi  lapin 

b^jdwOrtflterieai^intome^^  ■"«  0«**rt  Porti  wm  filt  harriihafci   Th^y 

atoP^IISMfe  me  m^^  iSS°Sl2rS!5  "2  '•^  «as¥  cof>neaion  of  an  ASQ  i  iteyt»oard  to  the 

tojgto6KofpROMf?™j758.2716arll  input  port  RS  232  and  20  ma  Cumil  Liwp  fof 

?^£?!l:i'"'iL*^?^^^°!l'^'"'***^  tdeiypa  or  aitef  dwce  «  on  &o«d  and  d  you 

fofft«nwffltwa™iTifi|fia«icoroif»rpyrpos*s  need  moumwwy  awe  aiatwS-lOltioisfof 

A  IK  Alpir  mm  MoniUK  S1$.IS  ts  iwaibllli  ai  sti^  RAM  or  video  boante   Ateo  a  1 K  Super 

an  m  bo^  opbon  m  270&  EPROM  wtwti  ttas  MonMcr  vefston  2  wNh  vidieo  dnver  for  lull  capa- 

been  pfeprog  rammed  with  a  pfogram  kwlif/  bilvdi^ky  withTmyBasic^andavKkoirnalace 

editor  and  error  OiccUiQ  mtM  fit  &mmit  iMttti  Parallel  I/O  Ptifts$9.IS,  BS232I4.S0. 

rvad  wnte  sonware.  (rtlooillli  amm  M)  TIT  29  ma  l/F  $1.95.  S-IOO  $4,51  A  50  pin 

anottierexclusifvefromQutsi  tt^ndudesffgister  coBRector  sri  wrth  ribPon  cable  is  available  at 

save  and  readout,  t^ixk  move  capatabty  and  $15.25  for  ea^  amtiectiDn  between  the  Supef 

iMn gmim:^ ditw «ih  IMttna cwnr,  BnA  Bf  arvi  the  Super  Ejrpansioii  B^mi. 

pDii^cant»tn«|«^tf»re0^i*«f*ittre  po«f  supply  Bt  fof 

tobotiftpcog^ tag* Qw<Wy.  Wien Wtow wttb  u^nHm  Power  S^jpiy  oe«w; 

singte  step  Tl«  Syper  Mofwto*  «  wrnten  wrth  ^^ 


TERMS    SSOOmm  ord«rU.S  Funds  Calrf restdents a<fijfi^»tai. 
BanlAmencard  and  Master  Charge  accepted 
Shippinf  chargei  will  be  added  on  charge  caids. 


iVStem  (! 


Simt  «tiy  iNpifienL  First  l^nt  pans  only 
Factory  tested  Guaranteed  money  t>ick. 
Quatty  IC's  ^nd  other  componwits  at  fac- 
tary  prices 

INTEGRATED  CIRCUITS 


P.O.  Box  4430M^  Santa  Clara.  GA  95QS4 
\Hm  catis:  2m  Watsti  Ave. 
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Rockwell  AIM  S5  Comp titer 

6502  t^sed  slOQle  board  with  full  ASCII  l^yboard 
and  20  column  thermal  printer.  20  ciiar  alpKanu- 
menc  display.  ROM  nrKiriiror.  Miy  expand  an  I  & 
t371D0    4K  verslQn  SISO.Od    4K  Assembler 
Sffi.Oa,  SK  aa^kc  im^prfit&r  SIOQ.OQ, 

Speclai  small  power  supply  for  AiMSSassem.  In 
trarne  WM.  Complete  AtMSS  m  tnin  briefcase 
with  power  ^uppiy<  1405.00,  Molded  piastic 
enc-losure  lO  lit  AIM66  f>lus  power  suppty  $47.50. 
Special  Package  Price  4K  AIM.  BK  Basic,  power 
luppiy.  citiiniit  SS9$  00 

AlMe^KIU^VIM^^uper  Eif  44  pin  eKpansfon 
tioard  3  female  and  t  male  bus  Board  pcus  3 
connedofs  122.96, 

AIM6&KIM/V1M  VQ Expansion  Kit  4 [«nlJe4  and 
2  serial  port$  plus  2  mtamil  nmers  $39.00,  PftOM 
proframmar  for  3715  Si  56  DO  3.2K  RAM  Bcara 
is$em    S4ll.t0    16^  aAM  aisem    J3ea  Of} 

Mutti-voK  CDmputer  Power  Supply 
Av  Samp,  -lev  Samp  w  1  b  amp  -5v 
Samp  I2v  Samp,  -i^opnon,  iSv.  *i2v 
ar«r^ullteO  KitS29  96  i^alwJfhpunQtadtrvne 
S37  45.  S4  OD  snipping  Kit  of  hardware  $14  OO 
Woodgriin  case  $10  00,  $i  S€  sfytppino 

PROM  Eraser 

Wl  eras«  25  PFlOMs  m  15  minutes  Ultn- 
na4ei.  assembM  137.50 

Satvfy  s«^ch.TiiTiif  verse  n  $t§M 

m  Hz  CryHar  Timi  Biie  Kit  14,40 

Convefts  Oigital  c^cks  from  AC  hrm  trequency 
TO  cry^  WTie  bise  Outsondir^  £xur»cy 

MiCad  Batt«ry  Fiitr/Cliarf  tr  Kit 

opens  snorte^J  oeils  that  won't  hold  a  charge 
and  then  charges  Ihetn  up  afl  m  one  iiii  w.luM 
pans  and  imitnjctioos  S7.2S 


Sid   paper. 


S129.00 

t45  00 

S265,00 


LRCTOOO+Prmter  $389  00 
4D/&4  column  Odi  m^inx  impact 

Interface  all  personal  computers, 

S-1Q0  Computer  Boards 

BK  Static  RAM  Kii 

SK  Static  God  bout  Econo  IIA  Kit 
16K  Static  Godbod  Econo  KfV  Kit 
24K  Static  Bmmu\  Hmu  VMA'24  Kit  435  00 
a2K  static  Godbout  Econo  X^^  Kit  SS75  OO 
I6K  [>yndmiC  RAM  Kit  1^  00 

32K  E>ynamic  HAM  Kit  310.00 

&4K  Dynamic  RAM  M  470  00 

Video  Interface  Kit  1129, flO 

80 IC  Update  Master  Manual  S&5.00 

...  'igkas  ic  dai3  5«ieaar^  27tKI  p^  master  nfer 
«nce  guide.  Over  51.000  cross  rttart(ictt&  Free 
apdate  service  through  ^980.  Domestic  pt^stigr 
53  SO,  7SIC  Master  cioseoiil  $29^ 

Z90  MiDrocf^mpyter 

^6  bd  I/O.  2  Mtu  ciocii.  m  RAM.  ROW  anad- 
boant  fpace.  Emlteit  lor  control.  Sasi  Bom 
$26  50.  Fyt  iat$9d  00.  Monrtor  sao  OO  Power 
Supply  tot  $35.00 

Video  Moditfalor  Kit  SB  95 

affecimg  usatii  Cbmp  Jdl  w^iM  insbuc 

Modem  Kit  S60.00 

Sui-  "*""■■  art.  ong  .  .  *'-^  -  ^q^s- 
saiy    .»^  oKTtfutiibie  .    .  r^^^iisMt 

acousfie coMfilH' ^»s    ^..=. 

BSR  CoaMlir  S39.95 

Connect  your  ooB^Miter  id  tn  e  BSfl  Hpnit  Control 
SyO^m.  Comprter  comfoiied  uttreonic  trvs- 
miller  tor  ycur  BSR  Sf^tware  fpt  1&D2  user 


FREE:  Send  for  your  copy  of  our  NEW  1980 
QUEST  CATALOG.  Include  2St-  rlimp. 
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Lynda  Says . . . 
We  want  your  Used  Equipment 

That's  right  .  .  .  We  have  Kenwood*  Yaesu,  Icom,  Henry  Radio*  Tempo* 
DenTron,  Drake,  Swan,  Ten-Tec  and  so  much  more  to  offer.  We  are  a  Ham 
Radio  Company  in  the  Empire  State.  And  watch  for  the  Grand  Opening  in  our 
New  York  City*  Madison  Avenue  Showroom.  Also  New  Jersey.  Come  in*  call  or 
write  at  any  hour  for  free  brochures.  Export  inquiries  are  invited. 


Ten-Tec  0  Trsnsceivef.  160-10  Mtrs.  Digital  Head- 
out.  Four  posirion  CW/SSB  Filter,  200  Watts  SSB. 
Regularly  selis  for  S1/119,00/W0W  Call  for  Price 
Delta  Transcetver  —  200  Watls  SS8/CW  1,8-30 
MHz,  Call  for  prices  on  all  Ten- Tec. 

r 


Kenwood  TSl2aS.  30-10  Mtrs.  Digital  Re^daui 
Analog  DiaL  300  Watts  SSB  power,  Reg 
$6 9 9. 00/ Call  lor  all  Kenwood  Prices, 


Swan  lOOMX  Solid-State.  10-80  Mtrs,  235  Watts 
SSB  power  wilfi  noise  blanker.  Reguiarly  sells  for 
S6gg.95/now  $549.00. 


NCX  1000  Transceiver.  10-30  Mtrs,   1   kW  SSB, 
AM.  CW.  RIT  Control.  Speech  Clipper.  Built-in  PS 
Much  more,  Regularly  sells  for  Sl,695J0/Now 
$1,495.00. 


Swan  Astro  150  VRS  Tuning  10-80  Mtrs.  235  Watts 
SSB.  Fully  Microprocessor  Controlled  frequencies. 
Regularly  selJs  for  $9Z5.00/Now  $765,00 


Oralce  TR7/0R7.  Beg,  $1,495.00/Call  (or  Drake 
Kenwood  TS1BDS  with  OFC  160^10  Mtrs.  200  Prices. 
Watts.    Digitally   Tuned    Memory.    Regularly 
SM49.95/Ca1l  for  Spepial  Prices. 


Swan  10ZBX  Transceiver.  Dual  PTO's  235  Watts 
SSB  &  CW.  1,8-30  MHz.  I.F,  Passband  Tuning. 
Tunable  Moieh  filter,  much,  much  more.  Regularfy 
sells  for  S1,195.00/Npw  S9§5. 00. 


COE  Taittwistef  Rotor  TX2 
Reg.  $379  00/ Now  $249  JO 


Icom  IC25SA.  143  800-148.195  MHz.  5  Channel 
Memory  with  Scan.  25  Watts.  Rtg.  S399.00/Call 
for  aJl  Icom  Products. 


Kinfronics  Field  Day  TTY  Code  Reader. 
$449,00/How$3&0.Q0. 


fteg. 


CorTTTiunccftions 
Technology 
Group,  incorpaoted 


448  Merrick  Road     Oceanside,  N.  Y.  11572  iqn:^  roc  rtoi 

1708  Rockaway  Avenue     Lynbrook.  N.  Y.  11563   ^^'^^  O^O-Dtc^ 


Denlron  DTR3KA/0TR 12001  Linear  and  Antenna 
Tuner.  Call  far  prices  on  aft  DenTron  products. 


^85 


Telex  B40-596/TWX  510-225-7536 


7294  N.W.  54  STREET 
MIAMI.  FLORIDA  33166 


URPLUS 
LECTRONICS 


ORP. 


PHONE:  (305»  887-8228 
TWX;       810-848-6085 

WHOLESALE    RETAIL 


^m 


S0239 


10/$5.00 
50/$20.00 


100/$35.00 
1000/$300.00 


PL259 
Amphenol 

.604:  ea. 


E,  F.  Johnson  S  Meter 

Edge  Meter  250  UA  Fits  in  biW  «  1  3^8"  hole, 
MTG  holes  on  each  end  1-1M"  behind  panel 
Black  scale  0-5  tottom  1  20  top 
$1.25ea.  5/S5  00 


E.    F.    Johnson    Signal    Strength 

Meter  200  UA  2vv  x  2 v/  Sq  mounl*  in 
1  V«'  hole  1  behind  paneJ  Scale  1  30  db  top 
0  5  bottom 

S4.95ea  5/$20.00 


PANEL  METERS 

$4.00  ea  2  for  $7.00 


) 


250-25 dcVoHs    ^  2%''  x  3"" 

0-25  dc  Volts   I    Ti/-^-:>i/-. 
0-50  ac  Volts  f  '^  ^'     '  ^  "^ 

-Shunt  Requfred- 


Double  Row/Wire  Wrap  .100 


25  pins 
30  pins 
50  pins 


$3.49  ea 
$3,96  ea 
$5.43  ea 


10/$30.00 
10/$32,O0 
10/S45.00 


Double  Row/Solder  Eyelet  .156 

6pm^  SlIQea  10/$  9. DO 

15  pins  Si55ea  10/$12,50 

22  pins  $2-0&ea  1(W$i7,00 

43  pins  $3-66  ea  10/53000 


CB  SPECIAL 

Brand  new  printed  circuit  board  assembly.  Used  in  all  HyQain  40  Channel 
CB  transceivers.  Fits  many  other  manufacturers'  units  also.  Squelch 
pot/volume  control/channel  selector  swUch  not  tncludad^  Board 

1-9  -  7.50  e  a.  BQ'da-B.OOeH.  Dimensions 

10-49-6.50  ea.  100-up-5.50  ea.  §"  k  6Va* 


CB  SPECIAL  W/40  ch  SW  same  as  above 

1  g  $1 0. 50  ea .  SO-99  SO.OO  ea . 

10-49  S9.&0  ea,  lOOup  S8.50  ea. 


TRIMMER  CAPS 

Can  lit  In  your  watch 

3.5-20  pF  i  S'30  pF 

$.75ea.,2/$1.25 

5/S3.00 


Serviceman  Special 

Neyv    Hy  Gain    40ch    CB    Less    Case.    Speaker    &    Knobs    (as    (s) 

S14  95  ea 


NEW  Hy-Gain  Remote  40ch  CB  Less  case.  SpeaKer  &  Contryi  Mic 

jas  IS)  $14  95ea 


ASTATIC  T-UG8-D104 

PR£AMP    Desktop    microphone 
w/crystal  elements  Pin  Plug     $35  ea. 


ILEX  COPY  tENS  F:S.6,fi.1 
Focsl  Lengtti  (1 55MM}  1 W  U, 
2  1/16"  L.  1  1^6"  Flwod  iris. 


B  Position  Dip  Switches 
16  pin  (AM  P^  $1.50  ea. 
10/S13,S0 


NEW  E.F  Johnson  Power  MJ0/Les9 
Cord.  Desl^top  Style  $19.95  ea 


CERAMIC  IF  FILTERS 

EFC  L455K 
$3:50  ea. 


15'  MODEM  CABLES 
10^22^a  wire  w/ahield, 
DB2SP  conn  A  DBS122$-1 
cov^r  on  one  Qfid 
iS.SQ «».     1Q/$50.00 


12  Vdc  RELAY 

SPST  35  Amp  Contacts 

Open  Frame 
Rugged,  great  tor  mobile  use 
$4,50ea  5/$2D  00 


22  pins/ Double  Row/ Dipped  Solder 
.156  S2.08ea  10/$17.D0 


12  V  DC  Horn 

2"  diameter  x  1V/"deep 


,7B  each 
3/$2.D0 


C  &  K  SWITCHES 

PART#  MOVEMENT 
7101  ON/NONE/ON  SPST 
7103  ON/OFF/ON  SPST 
7106  ON/NON&fON)  SPST 
7201  ON/NONE/ON  DPDT 
$1 .00  EA  6  FOR  $5.00 


6  TV  GAMES  ON  (1)  CHIP 

Gen  Inslr  AY-3-8500-1 

28  Pin  Plastic  Case 

EVERYDAY  LOW  PRICE  $7.50  ea 


Autronic  Etect  Auto  Aiarni 

Easy  installatton  independeni  cir- 
cuits solid  state  12V  neg  ground 
$5.0Q  ea. 

ExtrAlylic 

4800  mF  at  7.5  VDC 

IVi"  iength  x  1"diam&ter 

S3.00  each 

50  hF  at  200  VDC 

1^/i"  length  x  V4"  diameter 

I2.0Q  eacn 


25'  MODEM  CABLES 

DB25PcDnn  A  0851226-1 
cover  on  ons  end 


POLY  FOAM  COAX 
50  Ohm 

Low  Loss  ^  to  RG174 

J*,9a  100' 13.00/50' 


ULTRASONIC 

TRANSDUCER 

Detects  sound  above  the  range  ol  human 
hearing!  Iran  am  its  &t  racelves 
$2.50  ea.  5/$10,00 


MAGNETIC  PICK  UP 
TRANSDUCER 

Converts   motfon  to  ac  voltage  without 
mechanical  linkage 

Vi"  n  T  wf&  shielded  cable 
$4.SS  ea. 


"— 


12  Vdc  RELAY 

SPST  Open  Frame 

5  Amp  Contacts 

Mfg-Magnecraft 

$1.50  ea  4/$5.00 


22  p1n&/Doubie  Row; Wire  Wrap 
.156  $2.44  63  10/S19.00 


100  ASSORTED  DISC  CAPS 

(FULL  LEADS)  20  EA  OF  5 

DIFFERENT  VALUES  $2.00 

PER  PACK 


White  Porcelain 
Egg  Insulator 

IVi"  X  1"  50«ea,        3  for  $1.25 


15"  MODEM  CABLES 
14#22ga  wire  w/^hie^, 
DB25P  conn  &  [)B51226-1 
cover  on  pne  end  $6.00  ©a,     10/$55.00 

15'  MODEM  CABLES 
1Qff22ga  wire  w/shield, 
,  DB26S  conn  &  DBS1226^1 
cover  on  one  end  $6.50  ea.     10f$60.00 


ASSORTED  ELECTROLYTICS 


VALUeitAFD 


63,000 

10,000 

2,700 

2,300 

3,000 

18,000 

21,000 

1,000 

34,BO0 

450 

500 

240 

60 


® 

m 
@ 

@ 


VOLTS 


15V 

20V 

25V 

25V 

25V 

25V 

25V 

50V 

50V 

7SV 

10OV 

300V 

450V 


OlA 


3" 
tVi 

1V4 

1  Vt 
T 


K 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 


LENGTH 


5*/i" 

53M^* 

2%" 

2" 

4Va" 

4" 

3" 

3y^"" 

3V4" 
2*1 


PRJCE 


4.00  ea 
3.00  ©a 
2.00  ea 
2.00  ea 
2.00  ea 
3.00  ea 
3.0U  ea 
2.50  ea 
3.00  ea 
2-00  ea 
2.00  ea 
2.00  e  a 
2.00  ea 


CAPS  RADIAL  LEADS 


2200  uF  @  16V 
.25  ea.  \m%M 


SOLDER  LUG  TYPE  CAPS 

50  UF  @  350V  1'  Dk3'L 

50UF  @  450V  1"  Dx2Vj"  L 

50  UF  cgj  450V  1'  D  X  3  '  L 

60*  EA  5  FOR  $2.50 


EFJ  CRYSTAL  OVENS 

6V/12V  75*^ 
$5.00  ea. 


IC  SOCKETS 

Cambion 

Gold  Plated  Wire  Wrap 

14  pin        .35 ea  1043.00 

16  pin        .38  ea  10/$3.30 


SOLDERLESS  TEST 
PROD  (BLACK) 

Threaded  type,  motded  handle 
S.4Qea.  10/S3.5O 


USED  MUFFIN  FANS 

3  blades.  1 1 0VAC,  4  Vt"  sq. 

SS.95 


CW  MINI  SLIDE  SW 

DPDT.ISlia.  10m.25 


ALL  STAR  AIR 
VARIABLE 

24-275  pF  .75  »a. 


RED  SEVEN  SEGMENT 
DISPLAY 


TfLS22P$1.(nea. 


BOURNS'  EDGE 
MOUNTING 

5K  pot  siriigte  turn 
3345W  series  $1.50  ea. 


12  VOLTS  @  '/2  AMP 


Filament  transfomier 
1^"x2"x  t"$1.S0et. 


CTS  DP6P  ROT  SWITCH 


.50  ea.  5/$2.00 


COMCO  XTAL  FILTER 

13KCSW     SIODOaa. 


Coax  Connectors 

UG'273/U  BNC'F/UHFM  2.50 

UG'255/U  BNC'M/UHF-F  3  00 

UG-146A/U  NM/UHF  F  4.50 

UG-S3B/U  N-F/UHF-M  4,50 

UG  175RG-58  Adapt.  ,20 

UG'176  RG-59  Adapt.  ,20 


AXIAL  LEAD  ELECTRO 
LYTIC  CAPACITORS 


ZuF 
10  uF 
20  uF 
50  uF 

2.2  uF 

3.3  uF 
1  uF 
2uF 


@  16V 
@1SV 
#  1SV 
@  1SV 
®  25V 
@25V 
@  3SV 
@  150V 

@a5V 
@  50V 
@  50V 
@  SOV 


12  ea. 

for 

$t.Q0 


25  uF 

3uF 

SuF 
10  tjF 

250  uF 
tOOuF 
SO  uF  @  T5V 


^S'25V      . 
@  50V      [ 


15  ea. 

for 

$2.00 

lOea: 

for 

$2.00 


^fi  matenat  guaranteed  •  tf  ^of  any  reason  you  sre  not  saUsUed.  oar  products  may  be  returned  witftrn  lOdsys  tor  a  fuft  re/uf}d  (/ess  shipping}  Piease  add  S3 
TERM  Si  for  sfapptng  and  handUng  on  aif  orde/s  Additional  5*/*  charge  for  shtppt/yg  arty  item  over  5  its  COD's  accepted  for  orders  totatirtg  iSQOOof  more  Attordmrs 
shipped  UPS  unt^ss  otherwise  specttjed^^forida  resfdent$  pfease  add  4%  saies  tax   Mtrtfrnum  order  $15  00 

EQUIPMENT  /  COMPONENTS  /  WIRE  &  CABLE  /  ACCESSORiES 


o;  m  «  mm -^jk  ■XcSpo.^lo:  ;>L;  y.f>y'.  i^j.^l j-li^:-^^^ 


isMSiS$i^iSS3$wS^iwS5^^ 


^MMKgS^!§imiS^^i¥Si^^^?^^iSW^!^^Mgili^ 


SaeS  Noi*tti  32nd  Straot/Unit  -1    Phosnix,  Arizona  85008  [808)  858-8423 

W«  accapt  chacka,  MaatarCharga,  and  Viaa 

Prices  subject  to  change  without  notice 

onpERiNG  INSTRUCTIONS 

Check,  money  order,  credit  cards,  or  COD  orders  welcome,   (Mastercharge  and  VISA  only) 
No  personal  checks  or  certified  personal  checks  for  foreign  count rys  accepted.   Money 
order  or  cashier's  check  in  U.S.  funds  only.   No  COD  available  to  any  foreign  country. 
Letters  of  credit  are  not  acceptable.   COD's  by  UPS  will  be  charged  a  $2,00  handling  charge 
plus  shipping.   COD  by  mall  will  be  charged  $1.00  handling  charge,  plus  COD  charges  by  post 
office,  plus  shipping.   Minimum  shipping  by  UPS  Is    $2*00  and  ySt    insurance  per  $100.00. 
Please  allow  extra  shipping  charges  for  heavy  items.   All  parts  returned  due  to  customer 
error  will  be  subject  to  a  15%  restock  char9e.   Claims  must  be  made  within  ten  (10)  days 
after  receipt  of  parcel.  All  requests  must  include  defective  material.  Invoice  number 
and  date, 

$10.00  MfMlMUM  ORDER  plus  shipping,   ORDERS  USS  THAN  THIS  MINIMUM  WILL  BE 
RETURNED  UNPROCESSED.    Thank  you. 

See  December  issue  of  73  Magazine  for  first  10  pages  of  our  catalog. 

WE  ACCEPT  MASTERCHARGE,  VISA,  CHECKS,  AND  C.O.D.'s    PHONE  IN  YOUR  ORDER 
NO  ORDERS  WILL  BE  ACCEPTED  UNDER  $10.00,  NOT  INCLUDING  SHIPPING* 

MOTOROLA   2N91V  5    V      5  Amp    REGULATOR  2708   E-PROM  $   7*00 

83^2-2  #73h05KC  TMS^l Ib-20JDL      200NS      Low  power    1 6k  $   6.25 

lO/SLOO  5^.29  each  TMS2516/2716        ifSONS   Single  voltage  $23.95 


G£  2N5819/ 
3^2516 

1 0/$ 1.00 

MOTOROLA  MICRO-T 
NPN  TRANSISTORS 
MMT70     Pkg.   of   5 
$2,00 

MOTOROLA  MICRO-T 
NPN   TRANSISTORS 


MMT7^ 

700 

MHz    12    V 

$K00 

MMT2857 

1000 

MHz    !5   V 

1.99 

FMT2060 

1000 

MHz    10  V 

K25 

NEW   RF   TRANSISTORS 

CTC   CD3^95 

$10,99 

CTC  C03^35 

20  JO 

CTC  A50- 

12 

20 . 1 0 

MRF902 

12-50 

MRF455 

12.65 

MRF^fSSA 

12.65 

MRF454 

17.99 

MRF45^ 

20.10 

MRF^52 

25.00 

MRF2i+0 

12,00 

MRF238 

1 1 .00 

GERMANIUM   PNP   POWER 

TRANSISTORS   TO -3   CASE 

#GP1600  wl 1 1    replace 

the  2N1529  -  2N1560 

Cev/flVCES    75  V 

Cev/SV£CO  60 

Ebv/SV£BO   40 

Col  lector  current 

1 5A      I  SOW 

$3,99  each  or    10/$29.00 

12   V      5   Amp   REGULATOR 
#LAS1512A/7Bh12KC 
$5.50  each 


RCA   POWER   TRANSISTORS 

NPN   TO -3   CASE 

#RCS258 

Vceo   60        20  Amps 

Vce  4       250  Watts 

$2.99  each 

TRW   RF   TRANSISTORS 
PT3551C    15  W  output 
!2.6  VOC  @   175  MHz 
Same  as    2N6081    but 
has   no   stud« 
$3-50  each  or 
10/$ 2 9. 00 

MOTOROLA  IC*s 

MC1550G  $1.50 

MC1590G  6.00 

MC4024P  3.82 

MC4044P  3-82 

FERftlTE    ROD 

3-30  MH2 

i^'   X  7^' 
$2.99  each 

DUAL  ELEMENT  FUSE 
Slow  Blow  3  Amp 
3AG  Type 
8/$KO0 

NEW  TRANS CO  COAX  RELAYS 
SPOT  28  VOC  #13730 
$39*95  each 

NEW  RF  SWITCHES  by 
MICROWAVE  ASSOCIATES 
#MA-7501-DNM 
$69.95  each 


CINCH  0B51226-1  CONNECTOR  COVERS  $1,10  ea. 
NEW  DB2SS  RS232  CONNECTORS  4-90  ea. 
USED  DB25P  RS232  CONNECTORS  2.50  ea, 
USED  DB25S  ftS232  CONNECTORS       3.00  ea. 

MEW  POWER  SUPPLYS 

STANDARD  POWER  INCORPORATED 

Model  SPS-120-5 

5  VDC  <^  12  Amps 

7"  long  X  5"  high  x  7*'  deep 

$59*35  each 

NEW  MICROLAB/FXR  WAVEGUIDE     SWITCHES 
Model    RC1-A62  X-Band 

$83.99   each 


WATK INS -JOHNSON  COMPACT  YIG  FILTERS 
Model  WJ-614-15 
7.40  to  12,12  GHz 
$59*95  each 

MOTOROLA  HIGH  FREQUENCY  TRANSISTORS 

AND  DIODES 

MRF901      NPN   2,5dB  (^1-0  GHz 

NPN   2.0dB  ^   l.O  GHz 

NPN    12.5dB  ^   1    GHz 


MRF902 
MRF911 
MBDIOI 
MBIIOI 
HP2835/IN5711 


$  3.99 
12.50 

4.99 
1*99 
i+.99 
1*99 


each 

each 
each 
each 
each 
each 


SPEC  I  A  L 


L.E.D,    DIGITAL   CLOCKS   oiade   by  SPARTUS 
Sold  AS    IS,      NO   RETURNS.      ATI   '*work?' 
but   have  minor  problems.      Can  also  be 
used   as    spare  parts  or    to  experiment 
with.      Take   a    chance    for   only   $4.99   each* 

"Workf'   -plug    It    in  and    the  LED*s    light  up 


t^  fieader  Service^see  page  i95 
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RAMSEY 
ELECTRONICS 


PARTS  WAREHOUSE 


>^62 


We  now  have  available  a  bunch  of  goodies  too 
good  to  bypass     Items  are  limited  so  order  today 


PO  BOK  10101 
Rochesler,  NY    14610 

716-586-3950 
716-381-7265 


MINI  KITS  •  YOU  HAVE  SEEN  THESE  BEFORE  NOW 

HERE  ARE  OLD  FAVORITE  AND  NEW  ONES  TOO. 

GREAT  FOR  THAT  AFTERNOON  HOBBY. 


Call  Your  Phone  Ord*f  in  Today 

TERMS!  S^^  I  Of  •not!*' V 


J  !   2V     Wirurrnr- 


FM 

MINI 
MIKE 


Aiupflr  high  pefloirmance  FM  wire- 
less mike  k\V  Transmrta  a  ^tabEe 
Hfl^flt  up  to  300  yard^  «im  exc£p- 
tfoml  tyfl^c}  quatMy  by  rnsans  of  Hs 
buill  in  elBtilrel  mike  Kil  mciudts 
case,  rnike,  on-off  swilch,  antenna 
bartery  anct  sup«r  m^tryctian^  Thi$ 
IS  thi  finesl  unit  availatjlQ 

Fiyt-a  Kil  f1l.95 

F  M  3  Wi r td  an d  Tesi id  1 9-95 


Cdkir  Org^n 

See  music  Come 
^hv^*  3  <)irterent 
hghls  flicker  with 
music  One  ligtil 
each  tor.  high, 
mrd-rangtt  and 
tows  Each  mdi- 
vtdually  adjust- 
able and  dfive&  up 
ro  300  W  runs  on 
110  VAC 

Complete  kit, 
ML  t 

sej5 


Vh^f^  Moftuimiet  Kit 
Coftverts  an^r  TV  ro  *^ii*9  rnoA'tm    Supne- 

TSV   accepts  *M  fK9»i«igfli|l  SMTunnlon 


Ltd  Btlnky  Kit 
A  great  attention  gut- 
ter whtcri  alternately 
flashes  2  jumbo  LEOs 
Use  lor  name  badges 
buttons  warning 
pand  lights,  anyttitng* 
Huns  on  3  lo  15  volts 
COmplelP  kit,  BL-1 


Sup«r  Sleutih 
A  auper  senirtive^mpih- 
li«r  whiCh  will  pick  up  a 
pin  droo  «|M5  ^eet^  Great 
for  monrtonng  baby's 
room  Of  as  general  pur- 
pose ampdiief  Full  2  W 
rms  output  run$  on  6  to 
15  volts,  uses  8-45  ohm 
m^ker 
Cornpleie  Kil.  BN-9 

SS.45 


CPO-1 

Runs  on  3  l2Vdcl  ^atl  oul   1  KH2  qood  Idr  CPO. 

Alarm   Audio  Oscillator     Complete  kit  $3.9S 


Ov»»t$*^a5  i*^i  ?f»'i     f«v 


CLOCK  KITS 

YQur  4^  f9fonl*t  *tt  h4f«  »gilft.   Ov«r  T.^IM  S«l<il  10  P*H 
B*  on*  of  ihr  gartQ  ind  order  youn  lodafl 

Try  your  hand  at  bu^dmg  the  finest  tooking  clock  ori  the 
market  lis  salm  finish  anodized  aluminum  case  looks  great 
anywhere,  white  six  4"  LED  digils  provide  a  highly  readabfe 
display  This  is  a  complete  krt,  no  extras  needed,  and  it  only 
takes  1-2  hours  to  assemble  Your  choice  of  case  colors: 
silver,  gold,  diack  (specify). 

Clock  kit,  12/24  hour,  DC-S  $24.95 

Clock  wUh  10  min   ID  timer,  12/24  hojr,  DC-TO  SJ^tS 

ATarm  clock,  12  hour  only,  DC-S  $39.95 

12V  DC  car  clock.  DC-7  129.95 

For  wired  and  tested  clocks  add  $10  00  to  kit  price 
SPECIFY  12  OR  24  HOUR  FORMAT 


FM  WtrelAis  Mlk«  Kit 

Trinsmils  up  10  300'  to 
any  FM  broadcasr  ra- 
di*  use*  any  lype  of 
mike  Runs  on  3  lo  9V 
has  a<$ded  sensiiive  m 

tt«Q« 

FM-lkit    13  95  FM^ 


Type  FM  2 
like  preamp 

2  lirl      $4.35 


Whltpvr  Ught  m 

An  intef0fitirig  kJt,  small  mtke 
picks  up  $Ounds^  and  converts 
them  to  lighl  Ttie  louder  the 
sound,  the  brighter  the  J^ght 
tncTudes  mike,  controls  up  to 
300  W  runs  on  1T0  VAC 
Complete  kil   WL-1 


Uftncnwi  TinwT  KH 

PtOvtdffS  Tr^r  bUfC  ^rt5  and  PC 
bcapd  reqtjired!  10  proifide  »  source 
tj'  preti*»on  timing  and  pulse 
generaiiof)  Llies  555  trrfieT  IC  ar^d 
inciud«i  •  raii^  ot  paiH  tcK  iriiosl 
ftmiFtg  n««t» 

yT-5  Kit  SS.ftS 


Mad  Blaster  Kit 

Pf  Odu<C«f  LOUQ  0Mr  sf^atlerrrtg  an^d 
atlsntKMT  Q«1tin§  vren  li^^  M><Mn<J 
Can  Hjpply  up  to  IS  nvafts  ol 
otrnDtous  audio  ftn^s  on  6-t&  VDC 


Me^i  iCft 


$4^ 


Tpni  D«CQd*r 

A  CO mp tele  tone  deco- 
der   on    a    Single    PC 
l>aafd    Features    400- 
5000     Hj     ad^u^tabie 
range  vtA  30tufn  pol  vo  Ft  age  regu- 
lation  567  IC     U^^ful  ior  louctv 
lone   tour  si    del  ecu  on    FSK    etc 
Can  also  be  used  as  a  staple  tone 
encoder     Runs  pn  5  1p  t2  voUs 
CompM«  htt  TO-1      $5.95 


Car  CtocK 

ThCi  UN^KlT,  only  5  Milder  ci&nntqUQn* 


Here's^  a  lupiBT  lDo4iFi^   luyged  Af^d  j^ccuratr  mulo  doc^  mtntf\  ii  ■  thip  lo  build  ind 

conir^l  ptvoioce^l  -  aiiufe*  fCm  or  a  htgM||F  feadialiilHp  iSripljiy  4c  r  ^  niginT  CCKn«^  nn  a 
iui  m  tin i«h  ancHluid  ■lumifi  ui^  ck«  *vT9«ct)  can  be  an^tcrird  fh  {ti»m**ti  wiiyi  y i»rig  7  s^d^  :* 
lAPip    ChD»c«  at  iifnnr  bi«li  ot  goicl  cose  ispecrivt 


DC -3  hil   1?  hovr  lormat 


U3  9& 


Kit 

Producer  Mpwird  and  downward 

wait   cn^facietiitK   oJ   a   police 

Siren  5  W  penk  aiKfto  output,  mns 

on    3-15    volts     uses   3-45   Ohm 

speaker 

Complete  kit  SM-3  £2.95 


Cal*n4if  AlMfm  Clock 
The  cJock  itut  i  got  ii  ftii  &-  S'  L^tH 
1?  ?4  hoi^r  snooze  2*  tvmt  at^rm  4 
yeai"  €m\vHtMt  Patiery  backup  and 
lots  m&Ttt  Thif  Supfi(  TOOt  chip  is 
used  Size  SMi?  «ncries  C««n|i4ete 
kit  Eesi.  cas«  (n^t  av^itattie^ 
OC-9  134-95 


3  w#«  t«O^M» 


DC-ir 


I  ting  bfjc*«i 


M  Ht  TIfiv*  B*K 


Vi0vo  Temiirvti 


TS        A-iJf 


PARTS  PARADE 


qrtMii 

ciE^IC  ItfiiitnilUMf  t»1  J«M«OQaia»  if»co 

■ 


HSr^i;  Mt*a  nm^  IOC*  '(rM*t«cp* 


tjAh) 


<■  III' 

11*1  fS 
lilH 


IC  SPECIALS 


LINEAR 


301 

3fl0 

S5ei 
S&5 


^ 


I  :t5 

*i  so 

II  50 
I  45 

tt.OO 
itOfl 
|1  OQ 
t1  25 
1t>/ll  DD 
I  50 
$    50 


4011 
4013 


CMOS 


flfl! 


4StT 

M3# 


.50 
50 

$i.es 

50 
S9  00 
S2  00 
$1-33 
SI  75 


READOUTS 

f  MO  J4i  4'  C  C  tl^M 

F«iiOSQi7i4lO  &  C4  tK 

nP  T«i  i3i-C  A  7  00 


TRANStSTORS 

iHiami^  Nf'N  ts^ii  00 

?WfH«  fi^p  f  S/li  00 

iH^*m  PrtP  itfii.oo 

7N44mNPN  11/11  00 

IN^f^ltlP'IlT  4/SlDD 

JINSUil  PhP  i/|i,oo 

Zt«02iC'F  4/1100 

IM1771  NPh  Sbkqn  »1.M 

S^&V'lUHfNPM  3/BOD 

pDW«r  Tit»  nPN  AtJVi  Jft^.Btl 

l^wpr  lib  Pt4P  «C1W  Ifl.DO 

tfpf  10?  .^1hiM•i  190 

NPIN  MM  Tp'pf  M/H.IO 

l>^^  am  Tyffi  flirU  10 

ihvu  an 


TTL 


74SCK) 

r447 

7475 

7490 

741&6 


t    40 
S  65 

$  .50 
I  SO 


SPECIAL 


1tC90 
101  ?6 
7208 
720TA 
72160 

Time 

5314 

S375AB' 

7D0t 


$1500 
$  1  25 
$17  50 
$  550 
$2100 
S1250 
$  2J5 
$  2-95 
$  €.50 


FERRITE  BEADS 


n  II « 
ttioe 


Soclteti 

e  Pm  10/$2  OQ 

14  Pro  10/13.00 

16  Pin  lO/tf.OO 

?4  Prn  4/12  OO 

29  Ppn  4/t2,00 

40  Pm  3/S2.0O 


DllHtVt 

5  1  V  Zenqr  aO/St,00 

1N914  Type  S0/$1.00 

1KV2Amp  i/flOO 

1Q0V  lAmp  l5/t1.OT 


25  AMP 

100V  Srtdge 

$1.50  «Bch 

Mmi-Bhdge  50V 

1  AMP 

2  for  SI, 00 


RevislDf  Asa'1 
Assort  me  nt  of  Popular  values  -  % 
wHW    CulfeadfdrPCiTiaLjnitng, V 

cHriter.   W   leads,  tiag  of  SM-  or 
more 


Swi1ch€« 
Mini  toggle  SPOT  $t  OO 

Red  Pushbuuons  1st  O        3'il  DU 


Earphones 
lig^d^  $  aflTT.   qa^l  fur  imAil  Eone 
«P»ak^i^  alarm  ciDCh$>  ete 
StorST  OO 


'■(il.'HT  'fj'  TadrJK    mill*  *l£ 
S  (^  $3  DO 


Cryilati 

3  57M4S  MHZ 
tOOOOOO  MHZ 
5  24aaO0   MHZ 


SI. SO 
fS.OO 
(5.00 


4C  lAdflpltri 

■:,i"ud     (oi     tlocKs     mead 
'  iirovngill  110  VAC  plug 

ft  S  vdt  A\  2<1  rrvA  f  1.00 

16  «JiC  ifii  leOmA        fZ.iO 
]i»   m$C  #  ?50inA  $3  QQ 


^,Apui  6rt  5  t?  wiM:  41  10  »  mA  TTL 
compilipl*  St-SO 


&tyg  Tuned  CDd« 
Small  3  t£^  Hei  Silt^  Itvmed  coH 
^iutm  10  tor  $100 


AC  Oilfl«l 

PajiAi  Mount  wilh  Leads 
4/t1JNi 


CAPACITOnS 

T4iNT4.LUta 

r.5uF2SV3«1.00 
t  a  yF  25V  3^1.00 
.22  uF  25V  3^1.00 


ALUHi*IUH 

t»«ir  IfV  Ai^':  t/t1M 


Chtll  CCAAHIC 
Dt  t^v  5  1^    Jfrti  am 
t  iiv  issi » 

odi  if-v        ifrf  1 « 
^mpf  »'Si« 


DC-DC  CoftT«f1*r 

+9<  vdc  ii^pul  jiratf   -9  (tie:  toi  30rni 


HK  »  Turn  Tiwn  Pgn    SI  00 
lh    ?[}  ti^rt  Tnm  Pbt    I  .SA 


Ceramic  IF  Fniera 

Mffli  ceramic  tin«ri  7  ^hz 
BW  455  fcHi  $1  50  ea. 


IE 


Trimiftvr  C«p« 

Spmgue  -  3-*0  pt 

SlutrJff  PdtypropyE^ic 

.50  ■«. 


Audio 
Prescaler 

Make  high  resolution  aud^o 
measurmenls,  great  for  musical 
instrumeni  luning,  PL  tones,  etc 
Multiplies  audio  UP  in  frequency, 
selectabfe  x10  or  xlOO,  gives  QT 
HZ  resolution  wifh  1  sec  gale 
time^  Higt>  sensnivtly  of  25  mv,  i 
meg  input  i  and  budt-rn  filtering 
gives  great  performance  Runs 
on  9V  batTery  all  CMOS 
PS-2  kpl  S2S.S5 

PS-2  wired  $3t.95 


eOO  MHl 
PRESCALER 


Extend  Ihe  range  ol  your 
counter  lo  600  MHz.  Works 
witti  all  counters  Less  than 
150  mv  sensitivity,  specify  - 
10  or  -too 

Wired  lested.  PS-tB     159.95 
Kit  PS-ie  S44.95 


30  Watt  2  mtr  PWR  AMP 
Simple  Class  C  power  amp  features  8  times  power  gam  1  Wm 
for  6  out.  2  Win  tor  t5our4Wtntor30ou!  Man  output  of  35  W. 
incredit>ie  value,  complete  wilh  all  parts,  tess  case  and  T-F^  relay 
PA-1   30  W  pwr  amp  kit  S22.t5 

TR-1    RF  sensed  T-R  mfay  kit  6.9S 


MR  F -230  Irjmaistor  u  use)  m  PA-t 
S-iO<ftig«in  iSOmm  HtJS 


RF  aciuate<l  relay  senses  RF 

(tW)  and  closes  DPDT  relay 

For  Rf  sensed  T-R  relay 
TR'l  Kit     $6.95 


Peinr  %upptf  Kil 

Complete     tnpiii     r»guiittd     pom^^r 

supply  pf e>vid«^  varisbl«  StO  13  vo<(ts  at 

200  m«  and  * 5  an  Amp  Eiiceffent  k»d 

reguialicin,  good  tiirairingi  and  »naii 

size    L  ess  t nnsrcf  m«fs ,  rtqu  irn  B.  3  V 

.*1  A  and  34  VCT 

Compiere  hit  PG-3LT  f«.9S 


Crjfitii  MtGfophonfl 

SmaM  y  diameter  U"  ifiicli 
c'yaEal  mtke  carlrhdge  $.75 


CoMw  Connector 

Chassis  mount 
BNCtype  $1.00 


Mm<  RG-174  Coax 
10  ft.  lor  11.00 


I  V9I1  iatiwv  Clip* 
Mic«  qi,tANTv  cupt  S  t«  ti.od 

%"  Fiubb«r  Gramm«tt        1Q  t«r  tf  ,0Q 


PriEli  Big 

A&ii    ul  Lha^B-s   di^c   cajD-s   lani     rBi44l4>f> 
1ripni>ilDr«    diodes    MICA  EApi.  »lc 

tr-i  t)»e  (too  cci  *i.«  '0  fi-ij  I- 100  Hf  :■  li  » 


Gonrwclon 
f  pm  t/pa  gold  e  am  tacts  tar 
mA-IOOa  cir  tlock  modul? 


Lvdi    -  your  choice,  plea&e  specify 

Mini  Red.  JumtK>  Red,  High  Inlensitv  R«d,  llluminntOT  Red  i/f  1 

Mms  Yeirow.  Jjmbo  Yellow.  Jumbo  Green  6/11 


MOIOfO^l  MV  2209  30  f'F  Momin«t  cftp  ?0-«C)  PF 

Of  1/StOO 


Tunable  ran^e 


OP- AMP  Sp*clal 
BI-FETLF 13741  -  prrectpinfor  pm  74i  compaiibFe.  butSDO.OOOMEG 
input  t  suppr  low  50  pa  mpul  current,  low  power  drflin 
SO  iof  only        1900  10  tor         12.00 


TflMQ 
79MG 

309K 
7  BOS 


11. 2S 

11.25 
I.SO 
»1.15 
I1.Q4 


Rvgulalofi 


7012 
7B15 
7905 
7912 
7915 


ItOO 
$1.00 
S1.2S 
$1.Sf 
$1.25 


Shrink  Tutb<r»Q  Muba 

Nic«  p^|K:ui  pCQ»  of  it^nnh  sife   1"  h  ^'^ 
innnK  id  >"  G'tal  For  ipli4::fM      M/tVOO 


Mtn4  TO  92  Htal 
Therfnalltjy  Btanti 
To-??0  HmI  Sin  hi 


Sink! 

S  lor  »1.M 
)  lor  K1  00 


Opto  Isolators  -  4N28  type 

Opto  Reflectors  -  Photo  diode  +  LED 


^ 


$.50  ««, 
SI  00  »■. 


Mote*  Pint 
ten  T4  pm  iQcliata    M  ali^  tof  11 JH 


GDI  Ptivipcaj^ 
n«9j»itntv  irtri**  wi'th  liQUt   250  pfinn  to 
g>e^'  3  fflgg  a  for  t  f  .09 
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SPECTRONICS.  .Nc 

too*  OurtM*  it.  Oak   Pwt,  Mlttmh  ■  C03M 

(3121  848-6777    ^67 


BARGAIN 

FAVORITES! 


OUR  BEST-SELLINQ  MULTI-BAND! 


^^ 


I 


(IheiennNI) 


AS  LOW  AS 


73 


75 


m 


u      n 


•  One  half  trv«  lengih  of  conventional  na^fwave  dipoles 

•  Mat1i-t>and.  hiuFii  freQUtncy 

•  Majtimum  efficiency  —  m  traps  foading  tmts.  oi  stu&s 

•  Fully  assembled  and  preiurwif  —  no  measuring  no  cuHing 

•  Ail  weaker  rated  —  l  KW  AM   2  5  KW  CW  dr  PEP  SSB 

•  Proven  pedprmance  —  more  tfian  10.000  havfe  been  delivered 

•  Permit  use  of  ttie  ^yii  capabujties  of  today  s  5-Dand  xcvrs 

•  One  feed  line  for  operation  on  all  &arirds. 


SO-ttHD/A  80/40  Mtr  Dands  (69) 77.25  c 

75/40 HD/ A  75/40  Mtr  bands  (66)  73.75  c 

7S-10HD/A  75/40/20/15/10  Mtr{66K  . . .  B9.95  c 
8(M0HD/A  aO/40/20/15/10  Mtr  (69)       ,  94,95  c. 


FmmQUM  **W2AU"  Bmlum 


■eiEL  11 

•r 
■Ota  4:1 


l><fCJn    Si«ini  f4^  {kiztf-. 
*U*   HIK   USID  IT  itl   ttMCHQ  W  TWl  9S    UWI   f9itU    FA* 


VOILD  QVEI 


lej4i  Umi  l«  aw  It 

Jtiil  l:K 


4  1 


71  fta  HkdHCtt  fci 

ifitt  4rt.„. 


rw 


iM  Is  M 


$14.1! 


MODSL 

$22 


50 


Our    moit    popultr    twitch.    6    po«l1lonj 
around*  ill  tKCapt  f«l«cl#d  oulpul  clrcyllJ 
Can  b«  mountMJ  on  Mrili.  on  dtik,  or  ilmoit 
■  nywhtri.     Good     to     150MHz.     Wt 

2  lbs. 


CRAMPED 
FOR  SPACE  ? 


S149  50 


I-  * 


>Ti«n  you  woni  m» 
omtBfvv}  inars  known 
oKKjnti  nm  workj  to*  m 
■ncM  liiM  end  tuptf  lot 
P9domx]nc«      rh* 
n^iiband  nvshd  quad 
lorAiO  i&»  SOmslvn 


WIN&  SPAN   1 1  n 

WITOABtA^ISSQ  FT 
1200  WATTS  PEP  l(#%IT  ft> 
FlNAi 

FEfD  t INF- iO  OHMS 


master  chatge 


Tit    •«  <!■••» 


ViSA* 


AVERAGE  SHIPPINa  COST  OUlOi 
lU  l.tl^H^nllJni 


me 


»DamltxiA*]Tr 


_!3l& 


JL^ 


_lK_4J^iE,l£ 


.!£. 


:jc 


lie-    . 


t« 


51 


1^ 


■i^igi: 


•  JD 


s: 


L&,LiS„ 


UTItUrCO  «E1QHT  C^OONVO 


■  ft  Dtl 


Milk  I 

tli«k^        «    l'4«ii         » 


IMPROVE  YOUR 
RECEPTION! 


MODEL  PLF  2 


M9 


95 


AMECO  ALL  BAND 
PREAMPt 

6-160  Meters 
20+  dB  Gain 
Low  Price 


MODEL  PLF'Z  Improves  weak  signals  as  we\i  as  (mage 
land  spurious  re^eciion  of  mos!  receivers  Difect  awirc^hmg 
lo  fee   qr  pr^amp.  includes  pwf   sgpp    ii7  VAC  wired  * 

tested .  -  _ , 149  gc 

MODEL  PLF  2E        340  VAC  50  BO  Hz  operanoft  SM.fS 

MODEL  PT-2  Fof  Iransceivei  use  Conlinuoualy  loriAbfe 
from  6  10  160  meters  Features  dual  gate  FET  transisUK 
I  amplifier  for  improved  receiver  sensitivity  and  low  no>se 
I'lgure  Requpfes  no  iranEce^ver  modificai^on^  and  can  itan 
die  up  to  250W  irar^sceiver  oulpul  1 1 7  VAC  €0  Ml  174  9S 
MODEL  PT-2E       2413  VAC  50-60  Hz  operation  t79  %h 


2  MTR  DUCKIES 


Uofdmi  HM-4.  Has  5/16  32  mread  Ftts 
Motorola  HT  5  IC0M  C2 1 5  and  Stv^lftrd 
]46A  ir^oo 

Mcid«l  l-HMkS,  Same  as  abov«  tXfl  wttn 
PL2S9coivi«:idr  |F,00 

MmM  HM-ase.  Same  wiih  TNC  conn»c 
lor  Ipr  Wil90*i  1 405  f  1  A.  50 

RttoiM  HM-a27,  San«,  but  wrfti  BNC  con 
rwctor  tsrmmsbon  $12.00 

MmM  ltil-22t.  With  F  cty^nftctor  for 
Wilson  1 402  S  Tempo  11 1 .50 


U 

MII4-4 


HM-S 


2  METER  ANTENNAS  at 
BARGAIN  PRICES!! 

■'SwSn  3  db  GAIN 

MAGNETIC  MOUNT 


ONLY 


Modal  26/ 
Wt.  2.5  lb*. 


$19.ft3    ^ 


An  economical  alternative  to  dHlllrrg  a  hole. 
A  magnetic  antenna  by  a  name  you  can] 
trust  at  a  low,  low  price. 

Model  286  Same  but  trunk  lid. . , . . .  S15.95  bl 


FfNCO 


2.8  dbd  GAIN 

BASE  ANTENNA 


ONLY 


Modal  A2ap 
Wt2ilw. 


$9.25 


Ai  last!  An  inexpensive,  omni  directional 
144*146  MHz,  112  wave  antenna.  Fits  1  V4' 
masi,  50  ohm  imp.  A  good  amentia  at  a  very| 
affofdable  price. 


ONLY 


$299 


lMFJ-101  24  HOUR  SOLID  STATE 
DIGITAL  CLOCK. 


AZDEN   *     NEW!     •  AZDEN    *     NEW!     *  AZDEN   •     NEW!     *  AZDEN 


THE  GIANT 


COMPANY 


REVOLUTIONIZES  THE  STATE  OF  THE  ART 

AWE  AND  AZDEN.  INTRODUCE  THE  BRILLIANT  NEW  PCS-2800 


MICROCOMPUTER  CONTROLLED 

SUPERIOR  COMMERCIAL  GRADE 


IOMETER 

FM  TRANSCEIVER 


INTRODUCTORY 


PRICE 


porm/^^jL  RFjrLnKiL    mmViOft    ^xiaoL 


m^ 


U-    v^- 


.£VjL||gl| 


»299 


00 


masJiirr  icii<7i'9ei 


COMPARE  THESE  FEATURES 
WITH  ANY  UNIT  AT  ANY  PRICE 


FREQUENCY  RANQE:   Receive  and  transmit:   28.000  to  29.995 
MHz,  10KH2  steps  wllh  built-in  +100  KHz  repealer  offset- 

•  ALL  SOLID  STATE-CMOS  PL  DIGITAL  SYNTHESIZED. 

•  SIZE:  UNBELItVABLE!  ONLY  6  3/4^x2  3/8"  K  9  3/4". COMPARE! 

•  MICROCOMPUTER  CONTROLLED:  All  scanning  and  frequency- 
control  functions  are  performed  by  microcomputer. 

«  DETACHABLE  HEAD:  The  conlrol  head  may  be  separated  from  the 
radio  fof  use  in  iimiied  spaces  and  for  security  purposes. 

•  SIX-CHANNEL  MEMORY:  Each  memory  ts  re- programmable. 
Memory  is  retained  aven  when  Ihe  unit  is  turned  off. 

«  MEMORY  SCAN:  IhB  sfx  channels  may  be  scanned  In  either  the 
"busy"  or  "vacant"  modes  for  quick,  easy  iocatior^  of  an  oocypied 
or  unoccupied  ffepuer^cy.  AUTO  RESUME.  COMPARE] 


•  FilLL-BANO  SCAN :  At(  channels  may  be  scanned  in  either  "busy 
or  "vacant"  mode.  This  is  especially  useful  for  tocatmg  repeater 
ffequencies  in  an  unfamilrararea.  AUTO  RESUME.  COMPARE! 

•  INSTANT  MEMORY'1  RECALL:  By  pressing  a  button  on  the 
microphone  m  front  panel,  memory  channel  1  may  be  recalled  for 
imme<Jiale  us*, 

«  MIC-CONTROLLED  VOLUME  AND  SQUELCH:  Volurrfe  and 
s^iuetch  can  be  adlusied  from  the  microphone  for  convenience  in 
mobile  operation. 

•  DIRECT  FREOUENCY  READOUT:  LED  display  shows  operating 
frequency,  NOTcharinel  number.  COMPARE! 

«  TEN  (101  WATTS  OUTPUT:   Also  1   wall   low  power  for  shorter 


when  Iransmilling. 

•  DIGITAL S/RF  METER:  LEDs  Indicate  signal  strength  and  power 
output.   No   more   mechanical   meter  movements   to  fall   apart! 

•  LARGE  ^^-INCH  LED  DISPLAY:  Easy-lo-read  frequency  display 
minimizes  "eyes-off- the- road"  lifne. 

«  PUSHBUTTON  FREQUENCY  CONTROL  FROM  MIC  OR  FRONT 
PANEL:  Any  frequency  may  be  selected  by  pressing  a  microphone 
or  front-panel  switch 

•  SUPERIOR  RECEIVER  SENSITIVITY:  0.2g  uV  for  20-dB  quiellng. 
The  squelch  sensitivity  is  superb,  requiring  less  than  0.1  uV  to 
open.  The  receiver  audio  circuits  are  designed  and  built  to  exacting 
speclNcations,  resuliing  in  unsurpassed  received-signal 
inteiligtbifity. 

•  TRUE  FM,  NOT  PHASE  MODULATION:  Transmitted  audio  quality 
is  optimized  by  the  same  high  standard  of  design  and  construction 
as  is  round  in  the  receiver.  The  microphone  amplifier  and  com- 
pression circuits  otter  intelligibility  second  to  none. 

«  OTHER  FEATURES:  Dynamic  Microphone,  built  in  apaakor, 
mobtle  mounlifig  bracket,  external  remote  speaker  (ack  (head  and 
radio)  and  much,  much  more.  All  cords«  plugs«  fuses,  microphone 
hanger,  etc   included-  Weights  lbs. 

•  ACCESSORIES:   15   REMOTE  CABLE.  .,$29.95.     FMPS-4R  AtC 

POWER  SUPPLY W9.95  TOUCHTONE  MIC.   KIT.... $39.95. 

EXTERNAL  SPEAKER. ...$18,00. 


AMATEUR-WHOLESALE  ELECTRONICS  ordep  now  toll  free 


8817  5  W    1 29lh  Terrace.  Miami.  Florida  33176 

Telephone  (305)  233  3631  m  Teleji    80-3356 
HOURS:  8-6,  Mon.  -  Ttiurt.  _ 

US    DISTRIBUTOR 

DEALER  INQUIRIES  INVITED 
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CREDIT  CARD  HOLDERS  MAY  USE  OUR  TOLL  FREE  ORDERING  NUMBER. 


DIGITAL  MULTIMETER 


600  mHz  COUNTER 


«^  -r    "      ps^j:"^ 


^  ^- 


0011^ 


Low  cost,  high  performartce,  that's  the  DM -700,  UnFtke  some  of  the 
hobby  grade  DMMs  available,  the  DM-700  offers  professional  quality 
perfornnance  and  appearance  at  a  hobbyist  pnce.  It  features  26 
different  ranges  and  5  functions,  ail  arranged  in  a  convenient ,  easy  to 
use  format.  Measurements  are  displayed  on  a  large  31/?  digit.  V?  inch 
high  LED  display,  with  automatic  decimal  placement,  automatic 
polarity,  and  overrange  indication.  You  can  depend  upon  the 
DM-700.  state-of-the-art  components  such  as  a  precision  laser 
trimmed  resistor  array,  semiconductor  band  gap  reference,  and 
reliable  LSI  circuitry  insure  ial;>  quality  performance  for  years  to 
come.  Basic  DC  volts  and  ohms  accuracy  is  0.1%,  and  you  can 
measure  voltage  all  the  way  from  100  ^y  to  1000  votts,  current  from 
0,1  f.iB  to  2.0  amps  and  resistance  from  0.1  ohms  to  20  megohms. 
Overload  protection  is  inherent  in  the  design  of  the  DM-700,  1250 
volts,  AC  or  DC  on  all  ranges,  making  it  virtually  goof  proof.  Power  is 
supplied  by  four  C  size  ceils,  making  the  DM-700  portable,  and,  as 
options,  a  nicad  battery  pack  and  AC  adapter  are  available.  The 
DM-700  features  a  handsome,  jet  black,  rugged  AB3  case  with 
convenient  retractable  tilt  bail  All  factory  wired  units  are  covered  by 
a  onF  year  limited  warranty  and  kits  have  a  90  day  parts  warranty 

Order  a  DM-700,  examine  it  for  1 0  days,  and  if  you're  not  satisif  ed 
in  every  way,  return  it  in  original  form  for  a  prompt  refund. 


Spee  ill  ea  lions 

DC  and  AC  volts: 
DC  and  AC  current: 
Resistance: 
Input  protection: 

Input  impedance. 
Dispiay: 
Accuracy: 
Power: 

Size: 
Weight: 


100  mV  to  1 000  Volts.  5  ranges 
0, 1  oA  to  2.0  Amps,  5  ranges 
0.\i2  to  20  rrtogohms,  6  ranges 
'  1 250  volts  AC /DC  all  ranges  fuse  protected 
for  overcurrent 
10  megohms,  DC /AC  voits 
3Yi  digits.  0,5  inch  LED 
0  1%  baste  DC  volts 

4  C  ceils,  optional  nicad  pack,  or  AC  adapter 
6'^Wx3"Hx6"D 
2  lbs  withi)atteries 


Prices 

DM-700  wn-ed-.  +  tesled 

,..   $99  95 

DM  700  kit  form 

79  95 

AC  adapler'charger 

4.^ 

Nicad  pack  witt>  AC  adapler/chgrger 

14.95   i 

1 

ProDe  kit 

%9b    1 

TERMS:  Satisfaction  guaranteed  fif 
money  refunded,  COD,  add  S1>50.  Min- 
imum order  Sfi.OO,  Ord«r«  und«r 
StO.OD.  3dd  %J5.  Add  5%  for  poslag^, 
insurance,  hartdllng.  Overseas,  add 
15%.  NV  restdeittt,  Itfct  7%  tax. 


"■"TJJJJP" 


Th eCT- 70  breaks  tJ^e  price  barrier  on  lab  quality  frequency  counters. 
No  longer  do  you  have  to  settle  for  a  kit  hatf-kit  or  poor  performance. 
the  CT-70  is  completely  wired  and  tested,  features  professtonal 
quality  construction  and  specifications,  plus  is  covered  by  a  one  year 
warranty.  Power  for  the  CT-70  is  provided  by  four  A  A'  size  batteries 
Of  12  volts.  AC  or  DC  available  as  options  are  a  nicad  battery  pack, 
and  AC  adapter  Three  seJectatile  frequency  ranges,  each  with  its 
own  pre  amp,  enable  you  to  make  accurate  measurements  trorr  less 
than  10  Hz  to  greater  than  600  mHz  All  switches  are  conveniently 
located  on  the  front  panet  for  ease  of  operation,  and  a  single  tnput 
jack  eliminates  the  need  to  change  cables  as  dlHerent  ranges  are 
selected  Accurate  readings  are  insured  by  the  use  of  a  large  0.4  inch 
seven  digit  LED  display,  a  1  0  ppm  TCXO  time  base  and  a  handy  LED 
gate  light  indicator 

The  CT-70  is  the  answer  to  all  your  measurement  needs,  in  the 
field,  in  the  lab,  or  in  the  ham  shack  Order  yours  today,  examine  it  for 
1 0  days,  if  you're  not  completely  satisfied,  return  the  unit  for  a  prompt 
and  courteous  refund 


Specific  at  ions 

Frequency  range 
Sensitivity 

Stability 

Display: 

Input  protection. 

Input  impedance 

Power: 

Gate 

Decimal  point. 
Si^e 

Weight: 


10  H2  to  over  600  mHz 

less  than  25  rrv  to  1  50  mHz 

less  than  150  mv  to  600  mHz 

1.0  ppm.  20-40   C   0  05  ppm    X  TCXO  crystal 

time  base 

7  digits,  LED.  0  4  mch  height 

50  VAC  to  60  mHz.  1 0  VAC  to  600  mHz 

1  megohm.  6  and  60  mHz  ranges 50  ohms. 

600  mHz  range 

4   A  A'  ceils,  ia  V  AC.DC 

0  1  sec  and  1  0  sec  LED  gate  l-ght 
Automatic,  ail  ranges 

5"Wk  1'''j"Hx5^''j'^D 

1  lb  wtth  batteries 


Prices 

GT  70  vvtred  +  te^lea 

CT  70  k^T  form 

^C  adapter 

N»naEl  pack  \Mtri  AG  aaapt&r^chafger 

Tf*lescopic  wlnip  antenna  BNC  plug 

Till  bail  assembly 


$99  95 

?595 

4.95 

9,95 


ramsB^  slaBirnnids 

^62    BOX  4072,  ROCHESTER,  N,Y.  14610 
PHONE  ORDERS  CALL 
(7161271-6487 


P^  HeMePB&ii/lc^~see  page  t95 
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While  the  CompuPro"  and  MusikiP  lines  continue  to  be  our  big  sellers,  we 
haven't  forgotten  that  we  started  in  this  business  by  offering  good  parts  at  a 
good  price.  Now  with  our  volume  buying,  the  parts  and  prices  are  even 
better . . .  and  just  wait  until  you  see  our  socket  special  I 


III 

< 


REGULATORS 


O 


CM 
CM 

t 

O 
< 


7805 

+  5V 

$1.38 

7806 

+  6V 

1.38 

7808 

+  8V 

1.38 

7812 

+  12V 

1.38 

7816 

+  15V 

1.36 

7618 

+  tev 

136 

7824 

+  24V 

138 

7905 

-5V 

143 

7906 

-6V 

149 

7908 

-8V 

149 

7912 

-12V 

149 

7915 

-16V 

149 

7918 

•-18V 

149 

7924 

"24V 

149 

LM317 

+  adj 

2.25 

LINEAR  ICS 

(H- round,       M  -  minjdip, 
D  =  dtpi      K  =  power  package) 


201  H 
201 M 
301 H 
301 M 
304H 
305H 
308H 
30aM 

3mK 

311H 
311M 
31 8H 
324D 

3390 

373D 

377D 

380D 

380M 

381 D 

382D 

531 M 

540H 

556D 

565D 

5&6M 

567M 

703M 

706D 

709H 

723D 

733H 

741 H 

741M 

747D 

748H 

1496D 

1556H 

1556M 

1568M 

3026  H 

4136D 

4195K 

4250M 

4558M 

4739D 

474 IH 


$0.55 
0.55 
0.40 
0.30 
0.83 
0.58 
1.10 
0.55 
138 
0,87 
0.56 
2.75 
1.65 
1.65 
3.2S 
1.76 
1.05 
0.94 
1.65 
127 
1 .38 
3.02 
0.66 
105 
171 
105 
0.94 
1.05 
0.39 
0.61 
0.94 
0.39 
0.28 
0.74 

a36 

0.99 
1.65 
165 
0.61 
1.38 
2.15 
2.48 
132 
0.61 
182 
0.55 


TERMS:  Cal  ms  add  tax.  AWmf  S% 
£  hipping:  ^cess  refunded.  OrdBfi 
under  $1%  add  Si  handling. 
VISAVMaste/card*  orders  (S25 
min)  cail  our  24  hour  order  desk  at 
(415)  562-0636  COD  OK  wm 
street  addrasa  for  UPS.  Sale  prices 
good  through  cover  month  ot 
magazine;  other  prices  are  subject 
lo  change  wllhout  notice. 


TRANSISTORS  AND  FETS 


Special!  Gen 

Special!  Gen 

2N2221 

2N2222 

2N2907A 

2N3055 

2N3904 

2N3906 

2N4124 

2N4304 

2N4400 

2N4917 

2N4946 

2N5227 

2N5306 

2N5449 

2N54e4 

D41D1 

D44C4 

D45C4 

D45H8 

MPS3694 

FPT100 

FET-2 

FET^3 

FET-e 


purpt4PN<stm2N3904) 
purp  PNP  (Aim  2N3906} 

NFN  10-18  unmarked 

PNP  T0'18  unmarked 

PNP  plastic  house  # 

NPN  T0-3house# 

NPN  T0*105  house  # 

PNP  TO- 105  house  # 

30V/350  mW  TO-92 

TO- 18  plastic  N-JFET  gen  purp 

NPN  plastic  house  # 

PNPTaiOe 

NPN  TO'106 

PNP  TO-92  30V 

NPN  TO  92  darlington 

NPN 

RF  N-JFET 

PNPTO-220  1A  max 

NPN  TO-220  4A/55V 

PNP  TO>220  4A;55V 

PNP  TO-220  10A/60V 

NPN  gen  pufp 

Phototransistor 

Dual  N-JFET  TO-18  Sim  2N4416 

Dual  N-JFET  to  noise  audio 

Gen  purp  duai  gate  MOSFET  house  ^ 


100f*7.9S 
100fSe.95 

7/$  100 
5/$  100 
5/$  1.00 
1/$0J5 
6/$  100 
5^$  1.00 
3/$  1.00 
2/SlOO 
5/$  100 
5/$  100 
6/SlOO 
6/$100 
3^$100 

aiji.oo 

3/$lOO 
1/$0.5O 
1/$0.75 
1/$0.?5 
3/$2.00 
4/$  1.00 
1/$0.50 
3/$  100 

m\m 


SOLDERTAIL  SOCKET  •SPECIAL* 


Now  that  youVe  got  the  ICs^  get  some  sockets  9t  a  fantastic  price! 

14  pin:  50/S4.95 
16  pin:  50i$4.95 
18  pin:        50/$4.95 


20  pin; 
24  pin: 


40/$4,95      28  pin: 
30f$4.9S      40  p^n: 


3Qf$4.95 
20/$4.95 


16K  DYNAMIC  RAM  SPECIAL:  8/$69! 

Expand  Memory  In  TRS-ao*  -\  and  -11,  as  well  as  machines  made 
by  Apple,  Exidy,  H»ath  H89,  newer  PETa,  etc.  Low  power,  high  speed 
{4  MHz).  Add  $3  for  2  dip  shunts  plus  TRS-BO*  conversion  instruc- 

^  '^^  S  ■  'TRS.ao  I  ■  a  I  rcdemirK  o « t  he  Tindy  QorgomUon. 

THE  COMPUPRO  "RAM"  SERIES 
OF  STATIC  MEMORY 

Recommended  for  commerciaJ,  industrial,  antj  scientific  appUcaticKis. 
4/5  MHz  stsJidard  OReratlon,  no  dyriamic  ttming  problems,  meets  all  IEEE 
specif  fcatioris,  low  powermfcgh  spead  chips  used  Ihroughout,  extensive 
bypassing,  careful  Itiermal  design. 

MOT&  Mfiat  CompuPm  Do^dd  ve  ovaHa^ie  In  itnUt  form  Isoekftta.  bypafis  ctp^  pr«- 
9gM«r«d  In  placeK  u»fnbl«cl.  or  qualified  under  lh«  C«rttfl«0  Syvtvin  Comp<Hi*nt  (CSO 
tllgtvretiabkiitr  program  (20D  houf  bum-in,  3  MHi  operation.  0^n  lower  power  ihan  itaev 
dai^  boards^. 

S-10D  STANDARD  MEMORY  unkit 

8K  RAM  IIA.  ,..,.., . .  , , $169 

16K  RAM  X'16. , , ,$329 

24 K  RAM  XX-24  «.*.»*<*  ^  .  * ....  , *  ■  *  +  $449 

32K  RAM  X-32  .,,*.. , ,  _ $599 

Sri 00  EXTENDED  ADDRESSING  MEMORY 

(16/24  address  lines;  addressable  on  4K  boundaries) 

16K  RAM  XIV. $299      S349      $429 


assin 

CSC 

$189 

$239 

$379 

$479 

$499 

$599 

$669 

$789 

SdC/itC  MEMORY 

32K  RAM  XL.... 


n/a 


n/a        $1050 


74LSTTL 

74LS00 

$0.34 

74LS01 

0.34 

74LS02 

0.34 

74LS04 

0.38 

74LS05 

0.44 

74LS08 

0.34 

74iSlO 

0.34 

74LS11 

0.40 

74LS12 

0,34 

74LS14 

2-20 

74LS15 

0-40 

74LS20 

0,34 

74LS21 

0.40 

74LS22 

0.40 

74LS26 

0.48 

74LS27 

0.42 

74LS30 

0,34 

r4LS32 

0.46 

74LS33 

0.60 

74LS37 

0,48 

74LS3Q 

0.48 

74LS42 

1.56 

74LS47 

1,68 

74LS48 

1.68 

74LS74 

0.54 

74L$75 

0,82 

74LS76 

0.50 

74LSe6 

0.58 

74LS109 

0.62 

74LS123 

170 

74LS125 

0.87 

74LS126 

0.87 

74LS132 

1.50 

74LS136 

0.69 

74LS138 

1.87 

74  LSI  :^ 

1.87 

74  LSI  51 

1.66 

74LS154 

2.10 

74LS155 

1.87 

74  LSI  57 

1.57 

74LS160 

2.20 

74  LSI  61 

2.18 

74  LSI  62 

2.20 

74  LSI  63 

2.18 

74LS168 

3.75 

74LS169 

375 

74LS173 

2,08 

74  LSI  74 

2.05 

74  LSI  75 

1.95 

74LS181 

3,50 

74LS192 

3,05 

74 LSI 95 

1J7 

74LS221 

1,70 

74LS240 

2.50 

74LS241 

2.50 

74LS244 

zso 

74LS257 

1.95 

74LS258 

2.02 

74LS266 

0.69 

74LS273 

2.91 

74LS283 

2.02 

74LS365 

0.88 

74LS366 

0.88 

74LS367 

0,88 

74LS368 

0,88 

74LS386 

0.69 

80LS95 

0.88 

80LS96 

0.88 

80LS97 

0.88 

80LS98 

0.88 

81 LS95 

2. 1 C 

81 LS96 

2.10 

81 LS97 

2.10 

81LS98 

2.10 

r^2fl 


QOOBOUT  ELECTRONICS 
Btdg.  725,  Oakland  Airport,  CA  94614 


FREE  FLYEB:  Thii  ad  !■  only  the 

tip  of  the  icebefg;  our  catalog 
tcJIa  tha  rasi  af  story.  Add  41 
cents  m  stamps  tor  1st  class 
delivery.  Outside  USA,  include 
S2  to  cover  postage  (refundable 
Willi  order).  Thank  yoti  (or  your 
t>uslfiessl 
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MEWr 
NEW! 
IVEWI 
IMEWI 
IVtEWI 
NEWI 
NEW! 
IMEW! 
NEW! 
NEW! 
NEW! 


NEW! 
NEW! 
NEW! 
NEWI 
NEW! 
NEWI 
NEWI 
NEWI 
NEWI 
NEWI 
NEWI 


NEW! 

NEV\ 

IMEV\ 

iMEVi 

NEV\ 

NEV\ 


N^ 
NEW! 


NEWr  NEWI  NEW!  NEW!  l\fEWS  NEW!  NEW! 

EW1 
EWI 

ameco  I 

Ewr 
Ewr 

EW! 


ELECTRONICS 


NEW!  IMEW!  NEWI  NEW!  NEW!  NEW!  NEWI 


NEW! 
NEW! 
NEW! 
NEW! 
NEW! 
NEW! 
NEW! 
NEWI 
NEW! 
NEW! 
NEW! 


GENERAL  APPLICATIOMSi 

•  TO  PROGRAM  EPROMS  2704  and  2708, 

•  DEVELOPMENTAL     SYSTEM     FOR    MICRO- 
COMPUTER CIRCUITS 

•  TO    READ  THE   CONTENTS  OF  A  PRE-PRO- 
GRAMMED EPROM. 

•  TO    COMPARE    EPROMtS)     FOR    CONTENT 
DIFFERENCES 

•  TO  EMULATE  A  PROGRAMMED  EPROM 

•  TO  STORE  PROGRAM  IN  RAMS  FOR  ALTER- 
ATIONS 


NEWI  N EWl NEW!  NEWfNEWINEWJ  NEW!  NEWT  NEW!  IMEWI  NEWI  NEW! 
N  EWI  N  EWINEW JNEW!  NEW!  NEWl  NEW!  NEWI  NEWI  NEW!  NEW!  NEW! 

N EW!  N EWI  NEWI  N EW!  NEW INEWiNEWINEWrNEWINEWi  NEW!  NEW! 
NEWI  NEWI  NEW  [NEW!  NEW!  IMEW!  NEW!  NEW!  NEWI  NEWI  NEWI  NEWI 

JE608  PROGRAMMER 

2704/2708  EPROM  PROGRAMMER 

•  3  separata  Display  Registers:  8  LED'sfor  Hqk  Kev  entries,  10  LEO's  (2° -2^) 
for  Address  Register  and  8  LED'sfor  Data  Memory  f^egister,  The  Data  Memory 
Register  displays  the  oontent  of  the  EPROM. 

«  Development  of  microprocessor  systems  by  means  of  a  ribbon  cable  from  the 
programmer  panel  test  socket  to  the  EPROM  socket  on  the  microprocessor 
board. 

•  Rapid  checking  verification  of  programmed  data  chartges. 

•  User  may  move  data  from  a  master  to  RAM's  or  write  into  RAM's  with 
keyboard  entries. 

«  Allows  manual  stepping  manipulation  tup  and  down)  at  any  address  locatiott. 

•  Stand-alone  EPROM  Programmer  consisting  of: 

A  IB-key  >4exadecima!  Keyboard  assembly.  Programmer  Board  assembly  with 
4  power  supplies  and  a  LED/Test  Socket  Panel  Board  assembly.  The  Test 
Socket  is  zero  force  insertion  type.  Power  requirements:  1 15VAC,  60Hz,  GW. 

•  Compact  desk-top  enclosure:  Color-coordinated  designer's  case  with  light  tan 
panels  and  end  pieces  in  molded  mocha  brown.  Size:  3y4"H  K  11"W  x  8^"D. 
Weight:  5  lbs* 

The  JE608  EPROM  Programmer  is  a  completely  self-contained  unit  which  is 
independent  of  computer  control  and  requires  no  additional  systems  for  its 
operatiorvs.  The  EPROM  car  be  programmed  from  the  Hexadecimal  Keyboard 
or  from  a  pre-programmed  EPROM.  The  JE608  Programmer  can  emulate  a 
programmed  EPROM  by  the  use  of  its  internal  RAM  circuits.  This  wUI  alfovy 
the  user  to  test  or  pretest  a  program,  for  a  system,  prior  to  programming  a 
chip.  Any  changes  in  the  progrem  can  be  entered  directly  into  the  memory 
circuits  with  the  Hexadecimal  Keyboard  so  that  rewriting  the  entire  program 
will  not  be  necessary.  The  JE608  Programmer  contains  a  Programmer/Board 
with  25  IC'S  and  including  power  supplies  of;  -5V,  +5V,  +1 2V  and  +26 V.  The 
Hexadecimal  Keyboard  and  LED/  Test  Socket  Panel  board  are  separate 
assemblies  within  the  system. 

Assembled  and  tested  .  .  $499.95 


JE608 


mm 


JE610  ASCII  Encoded  Keyboard  Kit 


The  JE610  ASCII  Keyboard  Kit  can  be  interfaced  into  most  any 
computer  system.  The  kit  comes  complete  with  an  industrfa!  grade 
keyboard  switch  assembly  (62-kevs),  iC's,  sockets,  connector,  elec- 
tronic components  and  a  double-sided  printed  wiring  board.  The 
keyboerd  assembly  requires  +5V  @  150mA  and  —12V  @  10mA  for 
operation.  Featuresr  60  keys  generate  the  full  1  28  characters,  upper 
and  lower  case  ASCII  set.  Fully  buffered.  Two  user-deftne  keys  pro- 
vided for  custon>  applications.  Caps  lock  for  upper-case-only  alpha 
characters.  Utilizes  a  2376  (40-pin)  encoder  read-only  mennory  chip. 
Outputs  directly  cornpatfbfe  with  TTL/DTL  or  MOS  logic  arrays. 
Easy  interfacing  with  a  16^pin  dip  or  iS^pin  edge  connector. 


JE600 


Encoder  Kit 


FULL  8  BIT 
LATCHED  OUTPUT 
19  KEY  KEYBOARD 


JE610 


ASCII  Encoded  Keyboard  Kit  only  .  .  $79.95 


Desk-Top  Enclosure  for 
JE610  ASCII  Encoded  Keyboard  Kit 

Compact  d^sk-top  enclosure:  Color-coordinated  designer's  cas*  with 
Hght  tan  alumfnum  panels  and  molded  end  pieces  in  mocha  brown. 
Includes  mounting  hardware.  Sise:  3yi"H  x  14ya"W  x  EYa'O. 

DTE-AK  .  .  ,  , $49.95 

SPECIAL:  JE610/DTE-AK  PURCHASED  TOGETHER 
(Value  $129.90) $124.95 


The  JE600  Encoder  Kevboard  Kit  provides  two  separate  he^adeoima! 
digits  produced  from  saquentiel  key  entries  to  attow  direct  program- 
ming for  8'bJt  microprocessor  or  8-bit  memory  circuits.  Three  addl- 
ttona!  keys  are  provided  for  user  operations  with  one  having  a  bistable 
output  avaiJable.  The  outputs  are  latched  and  monitored  with  9  LED 
readouts.  Also  included  \s  a  key  entry  strobe.  Features:  Full  3-bFt 
fatched  output  fof  microprocessor  use.  Three  user-define  keys  with 
one  being  bistable  operstfon.  Debounee  circuit  provided  for  aM  19 
keys.  9  LED  readouts  to  verify  entries.  Easy  interfacing  with  standard 
16-pin  IC  connector.  OnJy  +5VDC  required  for  operation, 

JE600  Hexadecimal  Board  Kit  onty $59.95 

Desk-Top  Enclosure  for 
JE600  Hexadecimal  Keyboard  Kit 

Compact  desk-top  enclosures  Color-coordinated  designer's  case  with 
light  tan  aluminum  panels  and  molded  end  pieces  in  mocha  brown. 
Includes  mounting  liardware.  Size:  3//'H  x  S'A"W  x  8?4"D, 

DTE-HK $44-95 

SPECIAL:  JE600/DTE-HK  PURCHASED  TOGETHER 
(Value  $104.90) - .  .    $99.95 


J 


*^3& 


AVAILABLE  TODAY  ONLY  THROUGH  JAM  ECO  ! 
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ASSOCIATED  RADIO 


91  3-381-5900 

B01  2  CONSER  BOX  43 
OVERLAND  PARK,  KAN 


AS  GS204 


CALL  us  WITH  YOUR  REQUIREMENTS 

AMERICA'S  NO.  1  Real  Amateur  Radio  Store 


Associat;ed 

GOT YOU 
91  3-381  - 


\A/ant:s  to  TRADE 

BEST  DEAL?  THEN 
-  IMO  TRADE?  ASK 


UY- 
CALL  US 


FOR  EXT.  1 


NOTE:     SEND  $1.00  FOR  OUR  CURRENT  CATALOG 

OF  NEW  AND  RECONDITIONED  EQUIPMENT 


■K-ALSO  WE  PERIODICALLY  PUBLISH  A  LIST  OF 

UNSERVICED  EQUIPMENT  AT  GREAT  SAVINGS. 

A  BONANZA  FOR  THE  EXPERIENCED  OPERATOR. 

TO  OBTAIN  THE  NEXT  UNSERVICED  BARGAIN  LIST, 

SEND  A  SELF  ADDRESSED  STAMPED  ENVELOPE. 


.ST' 


;ma^ifi  t.ri3jq« 


Wl  Take  20%  Off  The  Total  Price  Of  Any  lteiii($]  Shown  Below* 


Msr 


LJ    20-MOTOKS  MOTORS.  A^itrf.  turn  tpaedi  &  lvp«,  1.5 -12  ^olte,  lajS^lA}    - *-.,%2: 

U   IDO-LOhlG  U  AD  DISCI  prritkr.  marked  cips.  assorted  mAterial,  UZ!^9at    ,.,.., 2' 

I  J    mO-PMSTJC  TRANSISTORS,  untestfrrfr  TO-92.  *nt  lypqs  <#2604» 2.' 

U    50-SUOF  ^WITCKE^v  vjirioui  ihipei.,  iflrt,  jnd  Ivpci,  Ci^272«l .......*. 2 J 

U   75^THANSISTOR  flttTROLVTlCS,  epDxy  encdp§uldled,  Ji?sr.  VJilu«f..  t^2747j    _  2,1 

U    ZBD-KALF  WAl  rtKS.  lOOV  toloi-coded  resistorSr  asst  v^luWr  iJ*M*6^    - -.  2A 

D    25-SUDE  VOLUME  CONTROLS,  virious  valuM  *  tvpvi,  lor  Hi-Fi,  etc.  (#3057) 2." 

D    ^{)  UPaiGHT  EtECTBOS,  100%,  assorted  vatuEi  A  vallji^ts,  mirkcd,  (#12261 2," 

n    20-BOCKER  SWITCHES,  whil?  rockery  DPDT,  stildtf  lugs,  125V  4A*  C«3302A) 2." 

G   50-iM I Nl  FOTSr  pc  style,  single  I um,  dissDf ted  vilucs,  Cir^345}   n.,.*^<»»^«..#   , 2.1 

D    :10- JUMBO  RED  LEDS,  3V  10  mA.  IW^p  good  matl^rigl.  red  dome  lense.  (#336^^   2." 

D   3-SOUND  TRICGERS,  sound  activaled  amp.  5CR  trij^crcd,  on  3"  b&ard,  (^3625) 2." 

D  50'TRAN5ISTOR  SOCKETS,  aisortmtnl  m*y  intluife;  TO'19^5,*6,J,  etCr  <w3S45)    ._,.  1.1 

U    lOO-CABLE  TIES,  4'  nun-sllp  whitt?  pJ,»stk,  Itke  T>-wrap,  <ti5ilfl} 2.1 

U    150-FEtDT  H«U  CAPS,  isstirl«d  lypei  &  sizes,  iw  RF,  UMF,  elc.  C#56MA} 3.1 

D   25fl-**  WATT  RESISTOR&r  asstd.  cirbvnf,  carbp-films,  aom*  S^.ters,  (#5797 A* 2.1 

G    100-PLESSV  CAPS.  c*r*frir  blocks  in  A^sorred  sizes  &  vljuti..  <t^22^} 2,1 

D    30-HOBeV  LEDS,  assorted  type?  4  colors,  moiitly  dimi,  some  mood.  {ff6235?   , , ,-   2.1 

f  i  sno  PC-SEMICON  SPECIAI..  assorted  semi  J  of  ill  1vP«^  Lnltsted  mjirefial.  (#3300)  . ,  -    2  ' 

U    lOO^TlLi.  7400  series,  incl.  gates,  flip- flop s^  etc  unlesl^,  1^62263    < 2/ 

D   5-BRA$S  LOCKS,  wHFi  key,  TVj"  lung,  lor  dooti,  window!,  etc.  (#^2S3)  .,..,..... 2/ 

D    3Sf)-MOLFX  lOtKtTS.  "im-j-ilriji '.  rrake  vour  own  or  sockch,  <#625$) 2.^ 

U   taO"DTL  ICi,  moflly  dual  JjK  flfp  flopi.,.  marked,  100^°  prime,  (#6444) ,,.„,,*.,.  2.' 

U  Zpq-ON'E  WATTfRS,  dssl.  IW  resistors,  monly  cafbcns,  tome  5%e™,  [ffblHl.  ........  2,' 

n  40- INSTRUMENT  KNOBS,  for  hd[f  roitind  shafts,  some  w/ pointers,  (#t44fl3    ...**.**^^-   ^.^ 

D    IS^DIGIT  READOUTS,  iU\  pak  w/bubble  mag,  ,130'  high,  14  pin,  C#55S8t    2. 

10-ASST.  READOUTS,  varEous  t^pes,  colors,  and  ilyl^t,  (#54621    .,,.,,,,...,........   2.' 

■:    1S-5  JUMBO  LLL>S.  jsiorled  slyJes  ^nd  colurs,  all  new  &  100%.  inid?^^   ,. . 2,' 

L   4-0.3"  DtGITS  O^  A  DIP,  com:  tathode,  mltpU,  w/tiubble  oiag.  Ul8fl7)   , .  3-' 

6.8-1/2  DIGIT  LED  DISPLAY,  i;«"  WrK  digill,  CPm-  rathodt,  2V,  15  m^  (*6n(HI) 2.' 

L.1  8^ltslCANDCSCENT  READOUTS,  awt  5  JL  6  voll,  3/1t  '  high.  Cflrn,  ^nijde,  <#bt4S3    ....   2.' 

HJ   40.  S'^  READOUTS,  red  END  507,  tommon  anod«.  PC  leads,  7-5eK.  LED,  (tf2a50>    ,  2. 

D    2'RUBBER  DUCKIE,  JCAnner  inlenna,  VliFHiv  1 .0"  Ihreidrd  itudT  Cfr6137) 2  ' 

P    15-THlJMB WHEEL  TRIM  POTS.  »nap-iit  IvO*,  assorted  value*.  <fr*i29^J     .-  .  .   3- 

C   50-»tA  FHUNO  PL  DCS,  populir  audiu/ipe^ker  nlugs,  1flO%  materkJ.  (^3293]    2.' 

n   20D-PREFORMED  HALF  WATTERS,  Ktiitori,  color  cad«d.  asst  ffr«246)      2. 

G  25'CRVSTAL&,  asjortird  types,  sume  H6/Lr,  some  Fri<[|Liency  marked,  <.Mti2Biti  .,.,«.«.,,.   2.' 

L;    150-SilBMINJ  IF  TRANSFORMERS,  ml.  may  include;  osc.  ajitenru^  etc.  (M6259} 2.' 

L    bQ-SQUARE  OHM  RFSiSTORS.  prSm*  reiislors,  asst.  values,  grab  em!  (#6261 1 2.' 

^  30-MIC:RO  MfNT  HFtI)  SWITCHES,  1'    long,  for  ifimis,  relay  iyst«rm,  etc,  tf^er2«3>     ...    2.' 

^  200PC.-CAPACITOR  SPECIAL,  assi.  mylars,  polys,  micas,  etc.  100%  good,  (#6264J   ...   2.' 

_i    20-PLiSHBUTTON  ALARM  SWITCH.  SFST,  momerUrr,  NC,  w/hirdware,  Ufr2*7J 2.' 

I  J  500*  PC-MARDWARE  St^KPRtSE,  I'apprpi.)  1  lb.  list,  screwi.  wathcfv  etc.  Ut27lf  ..   2.' 

G    30-^ V  BATTERY  CUPS.  srHip  connect^,  coded,  imuldled  leads,  in ^286) 2.' 

LJ  6- WATCH  CUTS,  S-furiclion.  lED  ptyle,  assorted  sizei.  untested,  (#62B7)  ,,,,„,,.,..  2;' 

D  10-HEAVV  DUTY  LINE  CORDS,  while,  2  cond.  6  fl.  16  gauge,  (tt6292)    .l,i..,;;.v.. .  2.' 

D    SO-SINCLE  PIN  LEDS.  [^reen.  mkra  £lyle,  3V  iDmA,  100%,  Vifa'93)    ., 2,' 

D  40-IED.'TRAIVSESTOR  SOCKETS,  '^snap-tn ',  J  pc  le*dii,  iot  TO'5,lH.46.elc,  t#fi2»7l    ,,  2.' 

D    200  PRECISION  RESISTORS,  ViW,1%,iX*aJ  (#2*281.....,,.  *.... 2,^ 

C"^  S-SETS-COMPUTfR  TAPI  HEADS,  play/recOrd  &  erase  sets,  digital  appl.  (^6646) 2.1 

[I    3-SHIELDED  AUDIO  CABLES.  2  cond..  with  RCA  plugs  tt  each  end,  (#U12)    2,1 

"I    t-Y  ADAPTER,  shE«lded,  2  mO^ttroU  plugs  to  1  motoruta  jack,^  {fi5^74'i 2.' 

200-HJ-QUAllTY  RESISTORS,  a&st.  carbons,  mmt  metallk^  some  5%ers,  (#^6271 2.1 

L_   40- RAD  10 /TV  KNOB 5.  various  styfes,  Ehapes,  &  colors,  w  *  w/o  ihifls,  (/r662«>   2.* 

D   20-PANEL  SWITCHES,  assarted  rot*rv.  micro,  slide,  etc  t  ft  6^29) 2.1 

L     30-PAIRS-RCA  PLUGS  &  lACKS,  popular  for  Hi  Fi,  sp«akeri,  etc.  (<b63D> , . i^ 

100'FN914  SWfTCH(NG  DIODES,  4  rtsec.  aiial,  glass,  untested,  (i?6632J 2A 

..    4-2N3055  NfN  TRANSiStCJRS,  115  watts,  15  amps,  TO"5,  100%  malefjal,  (#6633)   1.* 

L^    BO'UPRrCHI  MYLAR  CAPS,  Jncl.  aist.  epoi^y,  plastic  poEystyrene.  etc  (#6634> 2,< 

U    20-NE-2  ftUIBS  W,'R£SISTOR,  rlifOn,  pEugs  righl  irio  110  VAC,  lUhhim **,.»**-  2,* 

LJ    tlMH/2  WAtT  Wtlfll  HiM,  a»5t.  resit lurs,  color-tcid«d,  axiti  leads,  (^6621)    ,,i^,,,.  2 A 
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50-SCRs  &  TEIACS^,  assorted  values,  10  Amp  TO-220,  tinttsled,  (#6337)     .  . 
t-CO  CONVERTER,  receive^  CB  OR  car  radio,  12  VDC  operation,,  (frS19Ji    . . 

40'fDGE  CONNECTORS,  ass!,  4  &  6  pin,  2-sideii,  pc  feads,  lHh^M)    

24-6  CELt  BATTfRV  HOLDERS,  fur  AA  s^ze  f«lls,  9V  eMft  receptacle, (^6386) 

&0-THERMAL  FUSES,  b^tak  al  257  F,  14  gdu^fi  aviai  leacfs,  {jf^l^7} 

4-0, B"  HOBBY  READOUTS,  4  digit  panels.  Com.  LXhode,  unfested,  l#6i«4) 

25-TINY  SLIDE  SWITt;:H,  Only  3/7"  cube,  SPOT,  PC  lead^  llfl63S5} 

50-TO'5  TRIAC^.  50-600  pr>-..  3  lead  TO-S  tart,  60'.; -I-  >ield,  (#6321)    

30-PLASTEC  POWeAS,  25  wait  npn  &  pnp,  50-200  bvcbo,  TO-220.  (#6237) 
100-2  WATT  RESISTORS,  assorted  carbons,  lilms,  etc  some  5%ers.  (#6238 » 

10-MiCRO  LED  DISPLAY!  4  liny  0.1"  dlKlts,  12  pin,  inltplx,  (#5064) 

25-MAGNETIC  DJSCS.  PlastiHoy  13/1*  d>a.  x  1  /«"  discs,  (#b294J 

150- PLUGS  <St  SOCICETS.  asturl«d  lyp«s  &  styles,  wide  variety,  (^ 3527> .,,,., 

1.5 -PA- 263  PC  BOARDS,  for  GE  PA -263  stereo  amps,  pre- etched,  (ff2013fc .-.,,, 

40-STbRtO  INDICATORS,  tiny  red  1,5V  tiulbs,  for  Hi-Fi  replacement.  (*^6244)    ...... 

40-aOOV  1 A  RECTIFIERS,  type  TN4O06,  epowy,  avial  leads,  i#624S)    ,<..,,..,,...... 

4-2A  5O0V  BRIDGES,  lilicon,  fl*n  wave  rectiriert,  TO-S  cate,  [4i(t24S)  . . .  ,...^.,;. . . 

10- QUAD  P»10NO  lACKS,  4  RCA  jacks  on  2  x  V-i"  SakeFiEe  sirip,  (^6149)   

50"^(lODULA3iI  SWlVCPftS.  by  Ce^tralab,  ''ptish-on"  DPDT,  6PDT,.  etc.,  (#3t50A)    .. 
150-"4000  '  RECTIFIERS,  IN400&  series,  may  include;  50  to  10(JOV,  (#2417*   .,„,,,. 

1  -I.R.  DIODE,  5-9  watts,  heteru-|uf1CllOn  CtaH,  lur  PtrlSe  mude,  (#644S) 

200- BUiL PLATES,  asil.  resistof-capacUor  networks,  various  valuei,  E^62ftl)    . . . . 

150-MET.AL  CAN  TRANSfSTORS,  jtssl.  2N  j^'s  in  TO-5,1,10,  some  unmaj-ked,  4i^2603> 
24-LM-340T  VOITAGE  REGULATORS,  untested  TO-320,  may  iiwt.  5^24V,  {#263S>  .. 

150-POlYSTYRfNf  tAP$.  assorted  types,  sMes,  *  siires,  all  good,  (#2729i 

lOO-FLAST(C  LENSES,  assorted  stylet,  &  cuEnrs,  itib2bi,) „ 

250-CEhAMlC  CAPS,  asst.  lubulars,  NPO^s,  temp,  coefficient,  eit.  <#SB34| 

60THERMfSTORS,  various  types  &  stylei,  neg.  coeffideni,  100^.i,  (#4009) 

25-lC  SOCKETS,  jsst  24,2fl,  &  40  pin  sockets  on  G-10  board,  (^63601    

2^-MlNI  PLUG  &  CABLE  SETS,  l.Smm  plug,  d'  insulated  J  cond.  leads,  (#626'9> 

20' RCA  PHONO  JACKS,  popular  HiFi  jack  on  a  Bak«lil  ilrip,  (#6230) 

250-PftE-FORMED  OfSCS,  caps  w/leads  for  PC  use,  miied  values,  (#26Q5)   .,.,.,,. 

Sa- AXIAL  ELECT ftOS.  asst.  values,  volts,  sizes,  Wh^l  a  buyl,  (43227^ , 

100'METALLIC  RESISTORS,  mostly  hi  wallers,  as  si.  val.  t-5%  lol.  £#6280) 

100'POWERS  POWERS,  J  to  7  yvatt  power  resistori,  (#6281)    

15- IGNITION  SUPPRESSION  CAPS,  tor  auto  radioi,  decks,  etc,  0.5  mf  (#6224)    .... 

200^COILS  &  CHOKES,  asst,  RF,OSC.IF,  and  peaking  typ«!.  (^62&3^    . 

SO-POWER  TAS  TRANSISTORS,  pFaslic  NPN,  rO-220,  atst.  types,  untested,  (#2425) 

24-SKJNNY  TRIM  POTS,  mulli^  &  single  tunn,  4siL  values  A  types,  <#62a5i  ,.  .  . 

30^HOA3V  OPTO  COUPLERS,  unlesled.  mini  DIP,  1500V  isobtion,  (#2629»   

IS- LINE  COR  OS,  heavy-duty,  Ifi  gauge,  6'r  molded  plug,  2-cortd.  <fl64*9}    .  .^ »., , . 

)  DO  ^PREFORMED  1/4  WATTEHS.  assorted  viiues.  prv^cut  for  PC  appl.  (#6622) 

41?  IN 41 4B  SWtTCHrNG  DIODFS,  4  nsec.  100V,  tO  mA,  atiai,  100%,  (#6623)   ...... 

10-2N30S5  HOSBY  TRANSISTORS,  manul.  fallout,  TO- 3,  U-test,  (^6624)    ,,,, 

i-tti  FARAD  LYTIC S,  lOfW  mf.  im  WV,  FP  can  caps,  4"  k  1-5/fl"  dia.  (#6625)  . . , , 
2-fOTO  FLASH  C Af 5,600  mf.  360  WV,  3-1/2  '  x  V  dia.  F^holographk  apps.  (#6626) 
l-TO-3  tilATSINKS,  heavy  duly  aluminum,  1-3/4"  x  T-3/4"  x  1-1/4 ',  (#6611).  . 
aO-TANTALUM  ELECTROS,  as*f.  *.\ta\  mini  j,  sealed  &  marked,  (fr6b14l  ....I. 
B-CALCULATOR  CKIPS.  vjjidus  makers,  numbers,  und  functions,  (^6615)  .... 
6'ASST.  LAMP  ASSEMBLIES,  for  lamps,  (ed&,  etc.  assl.  types  &  cuinr^,  <#6616) 
100-NYLON  SPACERS,  interesting  vari'tty  of  spacers,  vyashcfs,  elc.  (#6617)  .... 
1(3 -MINI  YHIM  POTS,  asst,  typei,  may  be  ganged,  varfous  vaEue^ .  (»'6618)  .... 
12-PKOTO  CEILS,  Asst.  lizes  &  types,  may  irtcl.  "pancake' ,  duall,  etc  (^66t5> 
10O-DIPPED  SILVER  MfCAS,  Jnd.  asst.  values,  some  red  ''aiivcrs",  (#6631)  .... 
6Q-SOLDERIFSS  TfRMINAlS,  asst.  spade  &  push-ons,  for  ^^-20  wtrt,  (#663S> 
5-ASST   EOgE  CUNNtCTORS,  various  sizes,  ^  (jf  pms,  ft  spacrng.  (^ftM?)    ... 

2  COMPUTER  TAPE  MEADS^  2  ctilnneE,  read/wrile^,  for  cr^sseMe  mechi-  (#^157) 
ion. TUBULAR  CAPS,  asst.  hl-qtiality  tiibulara,  various  values.  4^^62541  .. 
15^Q-T€RMIKAL  STRIPS,  asst.  screw  ai>d  solder  lug  lypei,  (#6251)  ...... 

I^^MICA  CAPS,  po^pular  values  by  assorted  manutacturers,  l)^626S)  . . . 
30-NE'2  BULBS,  r*on.  for  110  VAC,  requires  rnistor,  (not  ir^Li  (#2613) 


$2,99 
.  2.99 
.  1.99 
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TANK  BATTLK 


Yihi'rfl  comniaDdi  ng-  ShtrmaTi  tlasps  tpc^li,  <^n.  paLn>l.  S^tiddeiilj^ 
■Lher^'a  an  ejipioBJon.  to  y-ouz  ri[;ht  YuuVc  bsi^i^  >ijjjhte^  !)>'  Iht 
enem>.  Quickly  ynu  awinp  your  turret  nnd  F^'ire  PoLv  Paltn 

brinjii^  h^iM  th£  thrJLI  of  Bmored  combat  in  u  ^ti  piti  DT?  with 
C:«cieral  Iniriiyiini^T'il't  AY-!i'B7aii>-L  Tank  Ifatlle  Game  Chip  And 
tjCKitrd  'iMX-  TK«  inUiA]  response  far  this  iLem  was  ao  phtfrianwiLul 
thm  wc\«  been  Hrtm-hiintf  tha  world  Qve^r  in  repJeniish  out  aliDiidy 
■dcpli^tBd.  jtucJt.  Fintlli'  itt  thtfiir  r*J*chea  ofilong  Kong  .  .  .  SUL- 
UESS!  <But  Ut  avoid  d^H!tfpl^i^^t^Tl*rtt,  ftrckir  Now  .  .  .  tbey  soLd  okil 
kJatifore;  .  .  .  and  thej'lJ  &cL]  wul  bkjuti'^  Bcia«lg.^liave:  shieLdedt'M 
demodulator  Btction,  :a.  $4,95  vhIub  aloneJ,  IC'm.  k^Ei^ifttoi^,  tapa, 
etc  Chip  eapabihtiee:  Two  ind^pendaiilix  4;an trol C)i.l>k  lAnliJi 
which  «]<;ji!cpd«  &  fragmenE  when  lul  b>'  shelis  m  mines,  3  fqrw^rd 
Bl  i-E:v[;r4t;  if|Kii:dH.  Rc^ili&tiiC:  tank  maLor,  tracli  aqueekn  and.  t;x.p]ii> 
Miyn  9iy\i^Ah,  aLittim&t Lc-  «ni-a^reti'n  scoring,  lin  c(]^a^^  Mnd  ja^^tvy. 
T&n)<;  Karrie  chip  ift  100'.?.  Uuar-ant^ed.  With  a  tittle  im^ifinuiiy  find 
perhnf^  a  F«:w  ^rlN,  ^m\  can  rei^reat«  history's  great  Ifink  bai^tlr^ 
.    in  the  cwmfurri  uf  v^Htr  h"i-m<^.  Site:  ftU  \  6-5/B  x  V;\" .  Wt"  H  tw 


GAME  CHIP 
&  BOARD 

SET 


.G.    ™*  BOARD 

J2CU6S£a^  *Q95 


$3.50 


Cat.  Na.  92CU«374 


COMPACT   CONDENSOR 

BOOM   MIKE 

•  Space  £ffrcient 

•  Practical  Overhead  '^Boom"  D«si£iii 

•  Minimizes  Sound  Cof oration 

Supply  VAEt^f^t:  ItV,  !:^nB!t»vi,ty;  -65  dJi  ifJi  1  Khz.  UypJ  Fre- 
ilij«n\-y  Aesp^rlH:-  IQIBKhs.  Lmped:  .S.^Kohms  4^1  Kh±.  tiiia: 
S/Ji  <diB.l  I  MVS".  Wilh  fipeca. 


Return  of  a  Repeated  Sellout! 


40  Channel 
CB  BOARD 


n 


li-, 


'HI- 


*Vj 


i- 


Cut.  Mfl.  S2CU5SS4 


ORDERIKG  DEADLINE:      S«fitember  I,  1980 
Discount  To  8«  Tak«n  BEFORE  Postage  Is  Add«d» 

HOW  TO  ORDER 
SIKO  FOR  FRET  CATAIOC 


i^sa 


POIY  PAK/ 


IMC. 


SO 


P  O.  BOX  942    A7 
LYNNMEL0,  MA    01940 


W«  heiflft^  MASTERCHARC£,  VISA,  Ch<«h,  ind  i;OD. 
Order  by  lihane  or  maiL  Miitinium  ordir  f  10 
P'iaite  «tat«  Cat.  Kg.  A  dtiicripliDn.,  nam*  A.  month  tA 
maigafin*.  P&STaCE^  USAr  add  S3,  CAN  AIM  AN  ^  add 
»£,  FORELtihi  «dd  $J0,  lUS  fujidi;.  E]|c*h  will  6* 
retiirned,  OPEN  ACCOUHTSl  Imuat  be  MiMd  A  rttvd 
iti  D4c  B^  iMin  f.;£5l  Net  -  :^d  PH044E:  \^Vi\  14S- 
^28.  t.D.D.  aHDERS:  Payment  musL  be  made  in 
Caih,  Penal  Msn^y  Orrfer,  pr  q<rtiTi*d  Cheek.  C.O.O. 
charce*  w^tl  b*  add*d  to  th*  ord«r. 


Krimi  t^y-CiuLii'  Kuurdii  tbuvt  tH ea I: h i iikc^  til  WuLI  Antpt'hip.  ^V 
k.  Mud.  ii'iiii.iiiti<?i'ii.  and  i^LL  HL'Ftclur  It'  Mhv  be  utivd  ti)r  H'l 
iiU'tbT    L-iJEnvtrfHiEhn,    <4i»«'  emit 311  Litn^    iwrii^    t'k    Id    \^"    la    T!J 


Only 


14.8 


lV^ 


Could  Convert 
To  1 0  Meters 


i>^flMde/  Se/v/ce— see  page  f55 
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c^VI"^ 


electroqic^ 


t^« 


1900  MHz  to  2500  MHz  DOWN  CONVERTER 

This  receiver  is  tunable  over  a  range  of  1900  to  2500  mc  and  is  intended  for  amateur  radio  use.  The  local  oscillator  is 
voltage  controlled  (i.e.)  making  the  i-f  range  approximately  54  to  88  mc  (Channels  2  to  7). 

PC  BOARD  WITH  CHIP  CAPACITORS  13 $44.99 

PC  BOARD  WITH  ALL  PARTS  FOR  ASSEMBLY $79.99 

PC  BOARD  ASSEMBLED  AND  TESTED $120.00 

POWER  SUPPLY  KIT $44.99 

YAGI  ANTENNA  4'  LONG  APPROX.  20 TO  23  dB  GAIN , $59,99 

YAGI  ANTENNA  4'  WITH  TYPE(N,  BNC,  SMA  Connector) $64.99 

2300  MHz  DOWN  CONVERTER 

Includes  converter  mounted  in  antenna,  power  supply,  antenna,  75'  and  3'  RG59  cable  with  connectors, 

75  to  300 otim  adapter,  Plus  90  DAY  WARRANTY , ,,,.,.,.., $299.99 

OPTION  #1  MRF902  in  front  end.  (7  dB  noise  figure) *....... $349.99 

OPTION  #2  2N6603  in  front  end,  (5  dB  noise  figure) , - $400.00 

2300  MHz  DOWN  CONVERTER  ONLY 

10 dB  Noise  Figure  23  dB  gain  in  box  with  N  conn.  Input  Fconn.  Output. , . . . $149,99 

7  dB  Noise  Figure  23  dB  gain  in  box  with  N  conn.  Input  F  conn.  Output $169.99 

5  dB  Noise  Figure  23  dB  gain  in  box  wfth  SMA  conn.  Input  F  conn.  Output  ........->.. $189.99 

DATA  IS  INCLUDED  WITH  KITS  OR  MAY  BE  PURCHASED  SEPARATELY $15.00 

Shipping  and  Handling  Cost: 

Receiver  Kits  add  $150,  Power  Supply  add  $2,00,  Antenna  add  $5.00,  Option  1/2  add  $3,00,  For  complete  system  add 
$7.50, 


Replacement  Parts: 

MRF901            $5.00 

MBD101 

$2.00 

MRFg02         $10.00 

.001  chip  caps 

$2.00 

2N6603          $12.00 

PC  Board  only 

$25.00  with  data 

3.7  to  4.2  Gc  SATELLITE  DOWN  CONVERTER 

70  MHz  I-f  (30  MHz  ®  3  cfB)  10  dB  min.  IMAGE  REJECTION 

15  dB  max.  Noise  Figure  15  dB  Gain 

ASSEMBLED  AND  TESTED  WITH  N  OR  SMA  CONNECTOR  FOR  INPUT  AND  F  CONNECTOR  FOR  OUTPUT 

$499.S9 

I-F  AMPLIFIER  FOR  ABOVE  70  MHz 

45  dB  Gain  —  30  MHz  @  3  dB  —  ASSEMBLED  AND  TESTED  F  CONNECTOR  $129.99 

DEMOD  FOR  ABOVE  70  MHz 

COMPOSITE  VIDEO  OUTPUT  (NO  RF)  —  ASSEMBLED  AND  TESTED  $159.99 


We  no  longer  accept  Bank  Cards. 


PLEASE  SEND  POSTAL  MONEY  ORDER,  CERTIFIED  CHECK,  CASHIERS  CHECK  OR  MONEY  ORDER. 
PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE.  WE  CHARGE  15%  FOR  RESTOCKING  ON  ANY  ORDER. 
ALLCHECKS  AND  MONEY  ORDERS  IN  US  FUNDS  ONLY. 
ALL  ORDERS  SENT  FIRST  CLASS  OR  UPS. 

ALL  PARTS  PRIME  AND  GUARANTEED.  /^A'>\   ^A'^    IftlT 

WE  WILL  ACCEPT  COD  ORDERS  FOR  $25.00  OR  OVER,  ADD  $1.50  FOR  COD  CHARGE.  KOVA)   Z^Z-jVO  I 

PLEASE  INCLUDE  $1.50  MINIMUM  FOR  SHIPPING  OR  CALL  FOR  CHARGES.  (ftfi'y\  lAJ    ftOIA 

WEALSO  ARE  LOOKING  FOR  NEW  AND  USED  TUBES,  \0\JA)  Z4^-Oyi0 

TEST  EQUIPMENT,  COMPONENTS  ETC.  'Mil  \\7     /^ 11 1 

WE  ALSO  SWAP  OR  TRADE.  2111  w.  camelDacK 

FOR  CATALOG  SEE  JANUARY,  ,980.  73  Magazine.  10  PhOCniX,  AriZOna  8501 5 
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FAJRCHILD  VH 

95H9QDC 

95H91DC 

11C90DC 

11C91DC 

1lCa30C 

11C70OC 

11C560C 

11C44OC/MC4044 

11C24CX:/MC4024 

11C06DC 

11C05DC 

11C01FC 


F  AND  UHF  FRE5CALER  CHIPS 

350  MHz  Ptescae^f  Divide  by  10/11 

350  MHz  Prescater  Divide  by  &6 

650  MHz  Prascaier  Divide  by  10/1 1 

650  MHz  Prescaler  Divide  by  5/6 

1  GHz  Divide  by  248/256  Prescaler 

600  MHz  Fiip/Flop  with  reset 

ECL  VCM 

Phase  Frequency  Detector 

Dufil  TTL  VCM 

UHF  Prascaler  750  MHz  D  Type  FUp/Flop 

1  GHz  Counter  Divide  by  4 

Higli  Speed  DuaJ  5-4  Fnput  NO/NOR  Gate 


$9.50 

9.50 

16.50 

16.50 

29.90 

1Z30 

4.53 

3.82 

3.82 

12.30 

74.35 

15.40 


WISPER  FANS 

Tills  fan  ^3  super  qu^et,  efficient  cooling  where  low  acojstice,!  disturbance  Is  a 
must.  Size  4.68*  x  4.68'  x  1.50",  Impedance  protected.  50/60  Hz- 120  Vac. 

S9.99 

TRW  BROADBAND  AMPLIFIER  MODEL  CA615B 

Frequency  response  40  MHz  to  300  MHz 
Gain:  300  MHz  16  dB  Min.,  17.5  dB  Max. 

50  MHz  0  to  -  1  dB  ffom  300  MHz 
Voltage :     24  vol  t  s  dc  at  220  ma  max.  S 1 9.99 

CARBIDE  —  CtRCUIT  BOARD  DRILL  BITS  FOR  PC  BOARDS 

Size;  35. 42, 47, 49,  51.  52  $2.15 

Size:  53. 54, 55. 56,  57.  56.  59. 61 ,  63. 64, 65  1 .65 

Size:  66  1,90 

Size:  1.25  mm,  1.4&  mm  2.00 

Size:  320  mm  3,58 

CRYSTAL  FILTERS:  TYCO  001  19060  satfl^  at  2194F 

10.7  MHz  Narrow  Band  Crystal  Flfter 

3  dB  bandwidth  l5kHz  mIn.  20da  bandwidth  GO  kHz  mIn.  40  d8  bandwidtti  150 

kHz  min. 
Ultimate  50  dB^  In^eriion  lQ3a  1.0  dB  max.  Ripple  1.0  dB  max.  Ct.  0  +  /-  5  pf  36O0 

ohms.  $5,95 

MURATA  CERAMIC  FILTERS 

Models:     SFD-455D455  kHz  $3,00 

SFB-455D455kHz  2.00 

CFM'455E455KHz  7.95 

SFE'10,?  10.7  MHz  5.96 

TEST  EQUIPMENT  —  HEWLETT  PACKARD  -  TEKTRONtX  —  ETC, 

Hewlalt  Packard; 

491C  TWT  Amplifier 2  to  4  Gc1  watt  30  dB  gain  $1150.00 

608D  1 0 1  o  420  mc .  1  u V  to  .5  V  t  nto  50  0  h  ms  S 1 0  nal  Generate  r  500.00 

61 2A  450  to  1230  mc  .1  uV  to  .5  V  into  50  ohms  Signal  Generator     750.00 

614A  900to2100mc  Signal  Generator  500.00 

61 6B  t  .a  to  4.2  Gc  S  ig  n  al  Ge  n  erator  400.00 

61 8B  3.8  to  7, 2  Gc  Sig  n  al  Ge  n  erator  400.00 

620  A  7 1  o  1 1  Gc  Si  g  n  a  I  Gener at  or  400.00 

6236  Microwave  Test  Sat  900.00 

624C  l^icrowave  Test  Set  950,00 

8691 A  t  to 2 Gc  PJ ug  In  For  8690A Sweeper  80000 

S692A  2  to  4  Gc  Plug  In  For  8690 A  Sweeper  800.00 

8693A  4  to 8  Gc  Plug  In  For  8690A  Sweeper  600.00 

B742A  Reflection  Test  Unit  2  to  12.4  Gc  180000 

Tektrofilx: 

190B  350  kHz  to  50  mc  OscI  tiator  150.00 

AittechJ 

473  225 1  o  400  mc  A  M/  F  M  Si  gnal  G  enerat  or  750.00 

Singer 

MF5/VB'4      Universal  Spectrum  Analyzef  with  1  kHz  to  27.S  mc  Plug  In   1200,00 

KaJtek! 

XRe30'l00    TWT  Ampfif  ier  8  to  1 2.4  Gc  100  watts  40  dB  gam  9200.00 

Pdtarad: 

2038/2436/11 02A 

Calibrated  Display  with  an  SSB  Analysis  Module  and  a  10  to 

40  mc  SI ng  le  Tone  Synthesize r  1 500.00 


RF  TRANSISTORS 

TYPE  PRICE 

2N1561  $15,00 

2N1562  15.00 

2N16fl2  15.00 

2N1693  15.00 

2K2632  45.00 

2N2857JAN  2.45 

2N2876  12.35 

2N2880  25,00 

2N2927  7.00 

2N2947  17.25 

2N2948  15.50 

2N2949  3.90 

2N2950  5.00 

2N32B7  4.30 

2N3294  1.16 

2N3301  .75 

2N3302  1.05 

2N3304  1.48 

2N3307  10.50 

2N3309  3.90 

2frJ3375  8.75 

2N3553  1.45 

2N3755  7.20 

2N3816  6.00 

2N3866  1.09 

2N3e66JAN  2.70 

2N3866JAWTX  4.43 

2N3g24  3.20 

2N3925  6.00 

2N3927  1150 

2N3950  26.25 

2N4072  1.70 

2N4135  2,00 

2N4261  14.60 

2N4427  1.00 

2N4429  7.50 

2N4430  20.00 

2N4957  3.50 

2N495e  2.80 

2N4959  2.12 

2N497e  19,00 

2N5O90  6.90 

2NS1Q8  3.90 

2N5109  1.55 

2N5160  3,34 

2NS179  ,60 

2N5ie4  2,00 

2N5216  47.S0 

£N55a3  4.43 

2N55S9  4.60 


TYPE  PRICE 

2N5590  $6.00 

2N5591  10.35 

2N5637  20.00 

2N5641  4.90 

2N5e42  8.63 

2N5643  14.38 

2N654S  11.00 

2N5764  27.00 

2N5842  a65 

2N5849  19.50 

2N58&2  50.00 

2N5913  3,25 

2W5922  10.00 

2K5942  46.00 

2N5^4  7.50 

2N5945  10.90 

2N594G  13.20 

2N60d0  5.45 

2N6081  a.60 

2N6082  9.90 

2N6083  1  taO 

2N6D64  13,20 

2N6094  S,75 

2N6095  10,35 

2N6096  19,35 

2N6097  26.00 

2N6136  18.70 

2Nei66  36.80 

2N6265  75.00 

2N6266  100.00 

2N6439  43.45 

2N645g/PT9795  18.00 

2N6603  12,00 

2N6604  12.00 

A50-12  25.00 

eFR90  5.00 

BLY568C  25.00 

BLYSeaCF  25.00 

CD3495  15.00 

HEP78/S3014  4,95 

HEPS3002  11.30 

HEPS3003  29,88 

HEPS3005  9.95 

HEPS3006  19,90 

HEPS3007  24.96 

HEPS3010  11.34 

HEPS5026  2.56 
HP3583ie 

HXTR5104  50.00 

MM1500  32.20 


CHIP  CAPACITORS 


TYPE  PRICE 

MM  1550  $10.00 

MM  1552  5O.D0 

MM1553  56.50 

MM  1601  5,50 

MM1602/2N5842  750 

MM1607  8.65 

MM1661  15.00 

MM1669  17.50 

MM1943  3.00 

MM  2605  3.00 

MM2608  5.00 

MMB006  2.15 

MMCM918  1.00 

MMT72  .61 

MMT74  .94 

MMT2857  2.68 

MRF304  43.45 

MRF420  20.00 

MRF450  11.85 

MRF450A  11.65 

MRF454  20.10 

MRF45&  16.95 

MRF475  5.00 

MfiF476  5.O0 

MRF502  -49 

MRF504  6.95 

MRF509  4.90 

MRF511  8.60 

MRF901  5.00 

MRF5177  20.70 

MHFe004  1.44 

PT4186a  3.00 

PT4571A  150 

PT4612  5.00 

FT462e  S,00 

PT4640  5.00 

PTB659  10.72 

PT9784  24.30 

PT9790  41.70 

SD1043  5.00 

SD1116  3.00 

SDt118  5.00 

SD1119  3.00 

TA7993  75.00 

TA7994  100.00 

TRWMRA2023'1.6      42.50 

40281  1090 

40262  11.90 

40290  2.48 


We  can  supply  any 
value  chip  capac- 
iters  you  may  need. 

PRICES 

ItolO  $1.99 

11    SO  149 

51*100  1.00 

101  up  POR 

POR  =  CALL  FOR  PRICE 


1pt 

27pf 

220pt 

1200pf 

1.5pf 

33pf 

240pf 

1500pf 

2,2pf 

39pr 

270pf 

1600pf 

2.7pf 

47pf 

300pf 

2200pf 

3.3pl 

56pf 

330pf 

2700pf 

3.9pf 

e8pr 

360pf 

3300pf 

4.7pf 

82pf 

sgopf 

3900pf 

5.epf 

lOOpf 

430pf 

4700pf 

6.8pt 

nOpf 

470pf 

5600pf 

8.2fiJ 

120pf 

510pf 

eaoopt 

lopr 

130pf 

560pf 

82O0pf 

12pf 

150pf 

620pf 

.OlOmf 

I5pr 

leopf 

680pf 

.Ol2mf 

18pf 

180pf 

820pf 

.015mf 

22pf 

200pf 

lOOOpf 

.018mf 

ATLAS  CRYSTAL  FILTERS  FOR  ATLAS  HAM  GEAR 

5.52'2.7;8 

5.595-2.7/a/U 

6.596-.50Q/4^CW 

5  595-2  7LSB  YOUR  CHOICE  $24.95 

5.595^2.7USB 

5.645-27/8 

9.0USB/CW 


^  Header  Service— -see  page  195 
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ALARM  CLOCK  KITS 

4  Digit  .5' 


ifiiininiiiiifiHffiHffiffffi^f/^. 


!•*«■< 


p«< 


^#««< 


•«*«> 


)^#««*« 


^ta»> 


>•••' 


ii*» 


^«*| 
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Here  it  is!  The  tirst  of  several  quality  kits  we  have  been  asked 
for:  Here  is  what  you  get  —  unbelrevabfe  as  it  may  sound,  . 

National  -  5375AA  Clock  Chip 

Bowmar  Clock  Stick  Readout  (L.E.D.J  4  digit  -  1/r 

Transitors 

Push  Buttons  for  time  set 

Toggle  Switches  for  alarm 

Filter  cap 

1N4000  series  diodes         ^ 

1N4148  O^^!: 

Disc  caps  %oO^^ 

Resistors  ^^' 

Transducer  {Speaker)  for  Alarm 

LED  Lamp  for  alarm  indicator 


MICRO  MINI 
TOGGLE  SWITCHES 

6  for  $5  with  hardware 


>**«#^ 


99$ 


EACH 


1 
1 

13 
2 
2 
1 
4 
1 
2 

29 
1 


$9.99 


PX-  Board    S2.25 


1 


Plug  In 
Transformer   $1.50 

CASE$3,S0 


D.C.  MODEL 


#  *  #  *  ir  *  CABLE   TIES*  ***** 

MAKE  VOUR  PROJECTS  -NEAT  +  TIDY  "  4"  CABLE 
TIES  AT  A  FANTASTIC  PFlfCE  GET  THIS  BARGAIN 
AMD  'TIE'  IT  DONW  $^00  lof  100  or  li«tter  yet  SI  5.00 
lor  1000 


M4V.0C,  BETTER  BEEPER 

Two  audio  oscillaior — a  low  Freqiiency  pulse  e&ciEla^ 
tor— eilh&f  CH  bot*i  audio  Irequervci^s  can  be  sfiifted 
(wsrtMedl  or  pijl^ed  on  and  off  Constant  mne  capdt»ii> 
ity  Any  combmatitsn  of  DVi1se&  am!  wartj^l<es  or  tones 
1  7* '  D%  1  3/4  ALARWS— TOYS— TESTiNG— ETC. 
Complcrte  kil        fS.SS  Of  3  fof  SS 


Same  as  above  except  it  includes  60  Hz  timebase. 
This  Kit  includes: 


National  5375AA  Clock  Chip 

Bowmar  Clock  Stick  Readout  -  (L,E.DO  4  digit  -  1/2" 

Transistors 

Push  Buttons  for  time  set 

Disc  caps 


Resistors 
MOV 

60  Hz  time  base 
P.O.  Board 


$2,25 


$12.75 


CASES3.50 


RCA  SENSITIVE  GATE  TRIAC 

TO-5  CASE.  HOUSE  #40531 

ALSO  SAME  AS  T2300D. 

2.5  AMPS  400  P!V 

5  FOR  $1.19 

Perfect  for  Dimmers.  Color  Orgarrs.  etc. 

PC  LEADS 


MV«#I 


5  VOLT  REED  RELAY 

An  absolutely  fantastic  item.  Compare  this 
price  with  any  advertiser.  While  They  Last. 

$1.10 

Turns  on  at  to  MA.  Drops  out  at  5  MA. 


W«  bought  35D,CKK)  LED'ft. 

And  you  gel  tht  tcvlngt, 

Redtt.     greens,     yeMpws.     orange,     small. 

medJufti.  lar^e.  Bags  of  25  -  mixed  $2,75. 
Thiri  only  11*  uch  Compara  ihiB  bargain  up  ro 


FACTORY  PRIME 
Bl  -  Poler  LED    59#  ee.  or  10  for  $S 


LAB-BENCH  VARfABLE  ^^^  qq  itit 
POWER  SUPPLY  KIT     *^^'^^  ^^ 

5  to  20  VDC  at  1  AMP.  Short  circuit 

protected  by  current  limit.  Uses  IC 
regulator  and  10  AMP  Power 
Darlington,  Very  good  regulation  and 
low  ripple.  Kit  includes  PC  Board,  all 
parts,  large  heatsink  and  shielded 
transtormer.  50  MV  TYP  Regulation. 


TOSHIBA  POWER  AUDIO  AMP 

5.8  WATTS  RMS  Typical  Output,  50  to  30,000  HZ 
+  3  DB.  For  CB's,  tape  decks,  PA's.  ©tc.  Works  off 
of  a  single  supply  voltage  from  10.5to18  VDC.  10 
Pin  plastic  DIP  with  special  built  in  heat  sink  tab. 
Perfect  for  use  on  12VDC.  £Q99 
With  Data.  ^       ^ag^i 


CLOCK  MODULE  OPTIONS 

MA  lOOB  A  and  O  MA1013 

S«  I  sen  IT'S  nriii  not  for  rill  ori'i'.'ns 

tncludea: 

5  push  biitlona 

I  top-gle 

1   IQKpol  i2.B0 

Atarm    Parts    (fncluding    high    irnpudancii 


igr 


uafisduceifl    Much  rtiore  effifrieni  than  a 
spGHKor  1150 

Transducei  nnlv  luinEneltevabJv  jaudlSt.lOi 


16K  DYNAMIC  RAM  CHIP 

WORKS  IN  Tn5-80  OR  APPLE  11 

i6K  X  1  9 lis  i&  Pin  P,'tr.kR[3i^  bam*  At 
Mostek  4116-4  250  Ng  SQcmv  4lO  NS 
cyde  time  Our  best  pfice  j^el  for  Itni  ^tjili^ 
of  ir>e  art  RAM  32 K  ana  UH.  RAM  ticjif (ft 
using  1  his  chip  Are  f«4diJysviii labia  TN»« 
are  new  fuHy  guqran|Q«d  dtvicei  by  a 
majef  mfg 

VERY  LIMITED  STOCKI 

"MAGAZINE    SPECIAL" 
8/$79.S0 


60  Hi  crystal  TIME  BASE 
$4.9S  (Compt«l«  KH) 

Uses  MM5ae9  CMOS  divide?  IC 
with  high  acciiracy  3.S79545' 
MHZCryBlal  Use  wilhall  MOS 
Clock  Chips  or  Modules-  Draws 
only  1  5  MA  All  parts,  data  aiid 
PC  epard  induded  100  Hz. 
same  at  above,  except  SB. 95 


SILICON  POWER 
SOLAR  CELLS 

?.  Inch  Dia  AppfOJi  3  MOC  at  500 
MA  ^n  sunlight  Facioryne-w  ufHUfi, 
not  fejea^  as  said  by  otriera 
Senes  for  tii^hi^f  vatingB,  pflriJieJ 
toi  higher  Curr&nl  Co-n vert s  sol nr 
eiiiergy  directly  to  electncjlv. 
LI WtTED  QUANTITY,  *^gg 


$5! 


NATIONAL  SEMICONDUCTOR 

"COLOSSUS  JR."  JUMBO  CLOCK  MODULE 


MAI  013 
BRAND  NEWt 


ASSCtillCD'  NOT  A  •«   1 


t JbC  KFliir  tT  tSl 


BfOt  ri  As,^^^ 


PEBFtCT  FOB  USE 
WfTH  ATlUfB^SE 


-  fltigtir  *  4igTt  «  7"  ICD  DnplAf 

♦  l^cHnphrte-AiicI  wit|r  Tf»n»torm*f  sod  SwiftctMi 

-  24  Hour  Alarm  l&^grtal  Oulpvt 

*  1£  Hout  Hftl  I'mt  Fl>nti«l 

•  SO  or  «0  Hi  OpcrMiCfi 

•  PuHW  Faiun  tndicslion 

•  JhED  BfigihtiK»i;  Conttal 

«  tilhivp  aDd  Snoort  Tmmmt 

*  Alvnt  ~pn"  and  PW  lnfi<c«ton 
>  Oifcd  Otth  -  No  hfi 

-  C«nH  Wttfl  fuM  iXMtM 


SONY  23  WATT  AUDIO  AMP  MODULE 
#STK^0S4  23  WATTS  SUPER  CLEAN  AUDIO.  20  HZ  to 
100     KHZ    2,    2     DB     HYBRID.    SILICON.    SELF- 
CONTAINED  MODULE   ONLY    1V*  x  2^^  IN.  WITH 
DATA 
COMPARE  AT  UPTOTWICE  OUR  PRICE"  SG^SOmcH 


FA1RCH1LD  PNP 

*^UPER  THANSJSTOH' 

Z»M402  TO-^  FlWti*   Sri  icon  PNF 

Chrwr  HighCurmot  VC£O-*0mF£- 
mto  150  al  ISO  MA  FT-ISO  MHZ  A 

8  FOR  S1.19 


SOUND   ACTIVATED  SWITCH 
fio^  a  kikl    Alf«Adv  ass«tnblHl 
Ctais  i^DUf  4haridE  and  lum  Ofi 
HgM&  Trajsic 'botes  cofliv  pels 
etc  Fui!  spec    9tte€^  witi^  »«Fih 
trrwr! 


'•■«9^ 


691^ 


10  lor  S5,50 


Digital  Research:  Parts 

**  (OF  TEXAS) 

P,0,  BOX  401247  •  GARLAND,  TEXAS  75040  •  (214)271-2461 


T£RM5:  Add  50C  pastsge,  w0  pay  balance.  Orders  und«r  SI  &  add  ll%X\ 
75<  hand  1 1  rig    No  C.O.D    We  sccepf  Visa,  Mast&rCharge  and 
Amef^can  E*preaa  catds.  Te»  Res  add  5%  Tajs  Foretgn  ofd«f3  **•* 
(except  Canada!  add  20%  P&H  90  Day  Money  Back  Guarantee  on  ^^ 
All  itema 


«  •  ■ 


*«««*«••«• 

'•#••••••»#• 
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GET  ON  PHASE  THREE  FOR  MUCH  LESS  THAN  YOU  THINK! 


These  Low  Cost  SSB 

TRANSMITTING 
CONVERTERS 

Let  you  use  inexpensive  recycled 
1 0M  Of  2M  SSB  exciters  on  UHF  A  VHF! 


Linear  Gorvsrters  far  SSB.  CW,  FM,  etc. 

A  tmcmr]  of  the  price  of  other  ynlts;  no  neecf  to 

spend  $300  -  $4001 

Use  with  any  e?cctter;  works  with  input  levels  as 

low  ae  1  mW. 

Use  low  power  tap  an  exoiter  or  simple  resistor 

attenuator  pad  (insliuE^lion^  induded}- 

Link  09C  with  RX  convinerter  for  \mnsceive. 


XV4  UHF  KIT  —  ONLY  $99.95 

23-30  MH2  In.  435-437  MHz  oui:  t  W  p.e.p  on  ssb.  up  to 
ll^W  on  CW  or  FM.  Has  second  oscillator  for  other 
ranges.  Atten.  supplied  for  1  lo  500  mW  jnpul,  use 
e^cternal  attenuator  for  higher  le^/eis 


Exim  crystaJ  for  432-^34  MH«  range, 
XV4  Wired  and  tested 


-rasps 


»■    It  m    »    m     l>    4 


. , , .  S5.96 
$149.95 


XV2  VHF  KIT  -  ONLY  $69.95 

2W  pue.p.  output  with  as  little  as  t  mW  input.  Use  simple 
0jtit«fn«l  atlenuatpr.  Many  freq.  ranffss  available^ 


MODEL 

XV^•t 
XV2*2 
XV2-4 

xva-s 
xva-7 


INPUT  {MH2}  OUTFIJT(tUH2} 

2B-30  50*52 

28-30  220-222 

Za-3D  144-146 

26-29  {27-27.4  08)1 46- 1 46 (144- 144.4) 

144-148  60-S2 


XV2  Wired  and  tested S109,95 

XV2a  2M  ADAPTER  KIT  -  $24.95 

Converts  any  2!V1  exdter  to  provide  the  lOM  signal 
required  to  drJwe  above  220  or  435  M  Hi  units. 


%* 


.*> 


NEW!  COMPLETE  TRANSMIHING  CONVERTEB 
AND  PA  IN  ATTRACTIVE  CABINET 

V 

Far  (€S8  than  the  cost  of  inany  10W  ynitsl 

Novtf,  the  popular  Hamtronics*  Transmitting  Converters 
and  heavy  duty  Linear  Rower  Amf^Nfiers  are  available  as 
complete  units  in  attractive,  shielded  cabinets  wrth  BNC 
rao^ptaoles  ^or  exciter  and  antenna  connections.  Periect 
setup  for  versatile  terrBstiai  and  OSCAR  ope  rations!  Just 
r»oht  (or  phase  3^  You  save  S30  v^hen  you  buy  complete 
imll  Wfth  catrinet  under  cosf  of  individuai  items.  Run 
4IM5  Watts  on  VHF  or  30-40  Watls  on  UHF  witti  orte 
integrated  unttr  Call  for  more  deMI« 


MODEL 

KIT 

WIREDand 
TESTED 

XV2/LPA2-45;CaW  (6M  or  2M) 

ST  99.95 

S29B,95 

XV4aPA4-30/Cabt  (for  UHR 

S229.9S 

S349.9S 

Easy  to  Build  FET 

RECEIVING 
CONVERTERS 

Let  you  receive  OSCAR  and  other 

exciting  VHF  and  UHF  signals  on 

your  present  HF  or  2M  receiver 


NEW  LOW-NOfSE  DESIGN 
ATTRACTIVE  WOOOGftAm  CASE 
Less  than  2dQ  notse  figure,  20dB  gain 


MODEL 

CA2S 

CA50 

CA50-2 

CA144 

CA145 

CAt46 
CAZ20 
CA220-2 
CAT  10 

CA432-2 
CA432-5 
CA432^ 

Easily 

STVU 


RF  RANGE 

2a-3S  MHz 
50-52 
50-54 
144146 
146-147-nor- 
144*144.4 
I4e'14e 
220222 
220-224 
Any  2WHi  of 
Aircraft  Bar»d 
432-434 
435-437 
432<43& 
modified  fof  ottmr 


OUTPUT  RANGE 

144-148  MHz 
28-30 
144-148 
26-30 
29-30 

27-27.4  iCB\ 
29-30 
2a-30 
144  1 48 
26-29 
or2a-30 
28^30 
26-30 
144-148 
rf  and  it  ranges. 


Kit  f^ss  case 
Kit  vvilh  case 
Wired/Tested  in  case 


VHF 

S34  95 

^o9 .  si  D 

S54.95 


UHF 

S49.95 
S54.95 
£64  95 


Professional  Quality  VHF/UHF 

FM/CW  EXCITERS 


•  Fully  shielded  designs 

•  Doubte  tuned  circoils  tof  spurious  &uppressiofi 

•  Easy  to  alJgn  with  bullion  test  aids 


T50-50  6-chan.  6M,  2W  Kit 

T50-1 50  6-chan.  2M.  2W  Kit 

TSO^aSO  6-chan,  220  MH^.  2W  Kit 

T450  1-chan,  450  MHi.  =!^W  Kit, 


■^.q'V*pi»-i 


>  *  *  •  1  1  * 


.$44.95 
.444,95 
.$44.95 


ITS  EASY  TO  ORDER!  .. 

m  Write  Of  phone  716-392-9430 

(Electronic  answering  service  evenings  &  weekends) 
m  Use  Credit  Care*,  UPS  COD,  Check,  Money  Order 
•  Add  S2.00  shipping  St  handling  per  order 


See  our  Complete  Line  of 

VHF&  UHF  Linear  PA'S 


#  Use  as  Imear  or  class  C  PA 

•  Fof  lAse  wvtth  SSB  Xmrg  Conveners.  FM  Encitt- 

LPA2-15  6M.  2M.  220:  IS  to  20W ..,,....,.    -559-95 

LPA2-30  6M.  2m;  25  to  30W . £69,05 

LPA2-40  220  MHz;  30  to  40W  $1 19-95 

LPA2-45  6M.  2M-40I0  45W.- S119A5 

LPA4- 1 0  430MHK  10  to  t4W  , $79.95 

LPA4  30  430MH2;  30-40W *^. , .  *  $11 9.95 

See  catalog  for  comofete  spectficatloniS 

Call  or  WNte  to  get 

FREE  CATALOG 

With  Coinplete  Details 

HAMT ICONICS'  IS  A  FtCGtSTEt^EDTRAO^MAFlK 


FAMOUS  HAMTROWICS  PREAMPS 

Let  you  hear  the  weak  ones  too! 
Great  for  OSCAR    SSB    FM.  ATV   O^ref  14.000  m 
use  throng  hoy  t  the  wQiid  on  all  types  of  leceivefS. 


•  NEW  LOW-NQJSE  DESIGN 

•  Less  Than  2  OB  noise  figure,  20  d&  §ain 

•  Caso  only  2  inches  square 

•  Specrfy  ope^rating  frequency  wheri  ordering 

MODEL  P-SO  VHF  PRE  AMP,  available  m  many  ver^ons 
to  cover  bands  IB- 300  MHz_ 

MODEL  P432  UHF  PflEAMP.  availabl«  in  vefttiofis  to 
cover  bands  300^550  MH2, 


STTLE 

iQt  less  case 
Kit  with  cose 
Wired/Tested  in  Ca3« 


VMF 

S1295 
S7S95 
$27.95 


UHF 

$1&g6 

$26  95 
$32.95 


NEW  VHF/UHF  FM  RCVRS 

Offer  Unprecedented 
Range  of  Selectivity  Options 


New  genemlion 
More  sensitive 
More  selective 
Low  cross  mod 
Uses  crystal  fittera 
Sma^lief 
Easy  toalig^ 


fl75A*  VHF  Ktt  tot  ntonrtor  or  weather  satteliie  service. 
Uses  wide  L*Q  filter.  ^€OdB  at  ±  30  kHz. .......  S69.95 

ff7SB*  VHFKitfornofmolnlarmsenio&Equrvalenltomast 

1 7  kHz,  -eOdfi  at  ±  25  kHu . .  $7496 


R75C*  VHF  Kit  ior  repeater  service  or  high  rf  density  area 
-60dB  at  ±  l4kHt -©OdB  i22kHE.  - 1  OOd  B  i30kH2 . .     $S4.95 

n75D''  VHF  Kit  forspPit  channel  operation  or  repeater  in 
high  density  area.  Uses  3- pole  crystaF  filter.  -€OdB  at 
±9  kH  z, "  1 0OdB  at  ±  1 5  kHz.  The  ultimate  receh«f! , , .  $99.95 

'  Specify  band:  1  DM ,  6  M.  2  M ,  or  220  M  Hi-  May  a  ^so  be  used 
for  adlacent  Commercial  bands.  Use  2M  version  for  1 37  f^H^ 
wxsateiiitos,^ 

R450{  J  UHF  Fh^  Receivof  Kits,  similar  lo  R75.  but  for 
UHF  t>and.  New  lo^- noise  frortt  end.  Add  StO  to  above 
pfices.  (Add  selectivity  letter  to  rrKidel  numt>er  as  on  R75.) 


A1 4  5  Channel  Adapiei'  tor  Reoeiveis.  — 


,,$9.95 


NEW  R1 1 0  VHF  AM  RCVR 


AM  Titonitor  receiver  kit  simiiaf  to  R75A,  but  AM  Available 
or  10-1  TM.  6M.  2M.  220  MHi^  and  1 10*130  MHz  aircraft 
tmrxl  574.95^  (Also  available  in  UHF  ver3K>n^} 


m  ironies,  inc. 


651    MOUL  RD  -  HILTON,  NY  14468 


P^  Reader  Servfcs— see  pags  WB 
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P.O.  Bax  401244-E  Garland,    TX.    75040        (214)278-3553 


SUPER  SUMMER  SPECIALS! 


SLIDE  SWITCH  ASSORTMENT 
An    outstandeng    bargain.    Indude&   rriimature   and 
standard  sizes  and  multipo^ition  units.  All  f>aw  first 
quality,  name  brand  switches.  Try  one  pack  and  you'll 
reorder  more  SPEC  MI  —  J  2  for  $1  20  (Assortmem) 

1/2W  RESISTOR  ASSORTMENT 

A  good  mix  of  5%  arid  10%  values  in  botti  lull  lead  and 
PC  lead  devices-  All  new.  first  quality. 

f*^^       (Asst.)  200  pieces  /  2.00 


XAN  SUPER  DIGITS 

.6'^  JUMBO  LED 
7  SEGMENT 

RED 

6920    COMMOM  ANODE 
6640    COMMON  CATHODE 

NOW  A  SUPER  READOUT  AT  A  SUPER  BUY!  These 
are  factory  hs^h  prime  LED  readouts,  not  seconds  or 
rejects  as  sold  by  others.  Compare  our  prtce  an^d  send 
fOf  yours  today,  but  hurry,  the  Supply  is  Itmited' 
SPECIFY:  COMMON  ANODE  OR  COMMON 
CATHODE 


■2N6191 
NPN 

Vceo  ^  60V 

IC  =  4A 

Hfe  £5-100 
@  ISA 

*HSE  n 


SILICON 

POWER 

TFlANSISTOn 


PlJ40W 


3/11.00 
100/$Z5.00 


PNa222  {2N2222A} 

MOST  POPULAR  NPN 
ffi^GEN   PURPOSE 
■■■tRANSJSTOR. 
"^TO-  90  Vceo  =  40V 

Pd  ^  5W 

HI©  ^  100  -  300 

^w%^m  ioa/(9.oo 


THE  PERFECT  TRANSFORMER 
117VAC  primary.  12VAC  secondary  @  200m9 
Great  tor  all  you  CMOS,  or  low  power  TTL 
projects  PC  board  mount 

%%t  eft.        3/$2.50 
Size:  1.5"  Wx  1.25"  0  k  1,25"  H 


AY1-891Q  PROGRAMMABLE  SOUND  GENERATOR 

The  AV3-B910  is  a  40  pin  LSI  chip  with  rhree  oscillators,  mree 
amplitude  controls,  prograrnrnabl^  noiS€  generator,  ttiree 
oitxers,  an  envefope  generator,  and  lhre#  D/A  c<3nv»rter5  ttiat 
4re  controlled  by  3  BlT  WO^DS  No  «]Ct«rna]  pot5  or  ca|3s 
.K|uired  Tfit£  chip  rK>oked  to  an  0  bit  microprocessor  en ip  or 
&usi  (&0B0,  ZSQ.  6S0D  etcl  cAfi  be  software  controlled  to 
pcoduce  almost  any  sound.  HwiU  play  ih  fee  note  Chords,  maJce 
mnq^  wti«Ue9^  Sfrans,  9uri*rw>is.  exptostons,  btaets.  whmes. 
Of  omnts.  In  adiStlofi.  11  has  provision  to  conirot  rts  own 
mamo'V  chips  with  two  10  ports  Th«  chip  requrr^s  *^V  @ 
75mii  and  a  standard  TTL  dOC*  oscillator  A  triily  mcredible 

CifOJil 

$14.^  W/Basic  Spec  Sheet  (4  pages) 
60  page  manual  with  S-tOO  interface  mstrycHons  and 
several  programming  examoleB.  13.00  eitra 


O  VP  %  OVER  VOLT  AGE  PROTECTO  R      6.95 

Provides  cheap  insurance  for  your  expensive  equipment. 
Trip  voltage  is  adjustabte  from  3  to  3tJ  t/olts,  Overvollsge 
irvstantly  fires  a  25A  SCR  and  shorts  the  outpui  to  protect 
equipment  Should  be  ysed  on  ttniis  thai  btc  fused.  Di- 
rectly compatible  with  the  PS  12  and  PS  14.  All  electron- 
ics supplied.  Drilled  and  ptat^d  PC  board, 


UiTRASONiC  RELAY  KtT 

Irtvimble  Beam  Works  Like  A  Plwto 
Electric  Eye  COMPLETE  KIT  All  Parts  & 
PC  Board  Use  Up  To  25  Ft.  Aparl- 

S21.50 

Optional  entry  delay  and  Alarm  Timeout 
Circuit  wil^  source  or  sink  up  to  200  MA 
DC. 

$3.95 


AUTOA^AN  CLOCK  KIT 


•  12  Hr.  Fcwmat 

•  6  Digit  '.i'*  LEO  Readotils 

•  Ouarlz  XTAL  Timebase 

•  Alarm  &  Snooze  Options 

•  Nofse  Filtering 

•  Easy  Assembly  «  12  VDG 

•  4  5/8  '  X  3"  X  1  1/2" 

•  All  Parts" 


$ie.9s 


ZULU  II  CLOCK  KIT 
X-RATEDI 


WITH  CALENOAf^ 
AND  NOX'"  CIRCUIT 


X-'Tl^A  VALUE:  All  thci  compoineniE  and  hkgh  quality  plated  tj-ID  PC  Boards 

ire  provided. 
XTRA  CARE  IN  DESIGN:  Easy  Assembly*  LArg«  open  In^oui 
X-CEULEMCE  m  iOEAS:  5  ye^S  Oi  d&t^n^  producti  tor  EM  jirnAteur  r^tHa 

msriiiit 
X-CELL£NC£   m   INSTRUCTIONS:   Ciedr   step-by-^tvp   m»Uucticini  witti 

X-TfiA  f%ATtlflEii'Thfir&hiij:  never  t9«en  a  cLoc^  kll  wtih  so  m»n)f  ^eilures  —  hI 

any  pt^ 

•  Ufiil  optrifH  on  etitver  12  VAC  ;:3r  12  VDC. 

*  On  bOAf (S  QUARTZ  XTAL  T^MEB A5£  or  60Hz  AC  \mm  tim  CWi  t»  used- 

*  AutemmicBATTEflY  aACKUP* 

w  I^Hdt  irua  34  l40Un  TIME  sdQ  It  tlAT  CALENDAH, 

•  UntqntMOV*    CmCUfTaclrvxl*ir«ftdoylt«rlfhAHandeliiploilow«dbylM 
dal*  tor  4  HfondL  Or  Uwy  £hi  be  turned  en  €jmtiiit*|f^ 

•  When  uTt^  moiiiia  r«Hido<;ft  ti^ank  wi%  i^ition  •»  aft 

*  SpftciA)  NOISE  SOPfflESSIOII  whS  tuttery  t^vnA*  cv^>U 

»  Sfnaht  1  7^  LED'i  ifiour  ixxjfs  mifuife  mo  »ecorvK 


19.95 

LESS  CASE 

ACCESSORIES 

Cuilom  Higti  linp«ct 
Molttvd  Co*  wm  Htiby 
Lfrnt.  Atkllabi*  in  Slui  w 

T«v, 

16.50 

I1T    VAC     10     13     VAC 

Tr»n»lorT?wr 

SI  .35 

*W  B^WY  Noi  included 


t 


Sound  Effects  Kit 

The  SE-tll  Sctind  Erltcti  Kit  rs  a compteSe  krt  ai  you  nvod  tb  bu tid  ■ 

pf ogrMmrmlM  sound  «1t«cb  macf!  in-e  E%c^it  a  bdMery  std  WQ^km 

Our  kit  ss  dctigned  to  rftAlly  ning  put  theTI  7ft«7T  Sound  CrHp.  Only 

Tlw  SE-D1  oroyides  vou  wtfh  pridHtoftal  cfmcurtry  tfwi  iDchJdia  ■ 

PULSE  GEMERATOn,  MUX  OSCILLATOR  v»d  COMPAHITOR  to 

nuke  more  cQmpie>  sound*  i  wrap  W«  ftelp  you  m  injiiding  iht  itit 

wtffr  a  c1«fir,  esfv-i^^-fDllOMr  GonilrrifC(lon  menual  and  we  t4^iQw  v'^ 

ho^tnemly  pfograrn  l^e  unit  Ottier  itee^i^will  wllyoulhecftipm 

3  'kir  ol  pirl*  tJul  you  ■«  on  your  own  to  do  tHe  mtyil  d>fticut1 

part   make  nenttoufidi^  Wilhin  a  siKHt  lime  alter  you  bu^ld  ifif"  SE  ot 

you  can  oQSily  cf^tlvlliintrKrM,  Ex|iie*lont,Spiaoe9oiindi,  SI  Mm 

Traifti  and  much  mor«  Ws  mn)t  the  Buiiei  SE-flt  Ji  itie  tni?t  doa^  on 

iho  mar-kpl  bid  don1  a»K  us,  -  ask  iha  15.P(K)  happy  SE-OI  owrteml 

Compleli  K^l  With  Quality  PlaTad  PC  Board  ItT.SO 

(leaf  bulierv  &  speaker) 

Uiort  Qroup  Nol««.'  ^ncludBB  additional  progrfiniTning 

Chfl't*  pJu?  qgflrt&rly  updat^H  JSiOO 

7  WATT  AUDIO  AMP  KIT 

SMALL  SIMQLE  HYBRID  IC  AND  COMPONENTS  FIT  ON  A  3"  x  3"  PC 
BO/iPDriNCLUDIDj  flUNSON  I^VOC  GREAT  FOR  ANY  PROJECT  THAT 
NEED5  AN  INEXPENSIVE  AMP  LESS  THAN  3%  THD  <^  6  WATTS. 
COMPATIBLE  W<TH  SE-01  SOUNO  Kl-T  |5,tiS 


PARTS 

LM3Mi            (CA^DAB]  Vistor  Array 
RCA  40430      -igOV  aA  TRLAC  TO-66  .,,, 
(!CA  Xittor  Atf^y         

Ton«E)«Cf>d£f 
PLtCMOS     -„.,^ 
Quad  Coni]»r«tof 
Hrgn  Ff«i  MPN  TO-a3 
ilPN  Genetat  Purpose 
QLar/Of  aplf  Driver  w/s{iees 
1^  1A  Regutator  . . 
&V  1A  f^efpuMDi      ... 
fiV  "iWl  R«i|  TQ-S  |Hse  •!    . 
Tfirmp  Transducsr  wspecs 

PUT,*rspecs 
Opito  tsolJilcitr  w/spec& 
?W  Audio  iC  iMr^ipecs  , 
Du«l  LM360  w<spiK!E 
PNP  Po*er  TO-gsa 


I    ■■        r-m 


,99 


t*^  MUSIC  FOR  YOUR  EARS 

Butlers  Etectronh:  Music  MKtilne'^  KH  HOB  a 
single  2t  Pin  Mlcropro<:e«»or  Chip  wilh  nOM 
Ihst  Km  been  programmed  tct  piay  the  llrat  S  lo 
10  notes  o$  ihe  25  popular  luriet  Ic^Ted  &eio« 
Each  iLtne  can  easily  lie  aidore^Mi^  indnrittuii^ 
or  played  ^equefioaily  m  ttie  fMish  of  ft  button 
T  ri^  3  en  I  m  e  sequences  are  itct^ate^  At  my  i  im« 
t)y  separate  switch  closures  so  when  used  »  a 
(loorlwll.  c^e  door  can  p^tay  aof^g»  wtiile  two 
ollters  wiil  play  differvrl  ctvtrnes  The  unrl  htA  m 
S  wmt\  audio  Arr^  and  win  run  on  elthcf  12VAC 
Of  12VDC.  Optiofiaj  117VAC  frar^stormer  ts. 
avsiial>te  ConstftKrtiort  ts  very  simplr  works 
w«th  arty  8  or  T&  otiifl  spi^alter.  or  norit  sp«akfr 
(Not  Included  1  Tunes  cart  b«  rcmote'V 
progfammed  usifig  a  smgle  rotary  switch  (not 
inctudedr  't  des<red 


Corriplete  Kll    St6.9S 


Tramformef    S1  .^S 

Poi  Oii*»ii«Mon 
on  117V  AC 


*       C  A  L  L    O  R   W  R  I  T  E   TO  D  A  y   F  O  R    F  H  E  E   C  A  T  A  L  O  G       * 


NO  COD. 

SEND  CHECK.  MO,  OR 

CREDIT  CARD  tf 

PHONE  ORDERS  ACCEPTED 

ON  VISA/MASTER  CHARGE  ONLY 

{lUi  27B-3S53 


ADD  5%F0RSHrPPING 
ORDERS  UNDER  SIO  ADD 
.75  HANDLING 
tex  RES  ADD  5%  TAX 
FOREIGN  ORDERS  (EXCEPT 
CANADA  ADD  10%  (20%  FOR 
AIRMAIL) 


Tun^ai  Toreador  '  William  Tell  *  Hallelujah 
Chorus  '  Star  Spangled  Banner  '  Yankee 
Doodle  '  America.  America  '  Deutichland  LeId 

*  W lidding  March  *  Beethoven's  51  h  and  Sth  * 
Hell's  Bolls  '  L  a  Vi»n  En  f^ose *  Star  VV art  Ttieme 
'  Clementine  *  Augustine  '  Jingle  Belli  *  God 
Save  The  Queen  "  Colonel  Bogey  *  Marselltaite 

*  O  Sole  Mip  *  Sania  Lucia  '  The  End  '  Blue 
Danube  '  Brahms  Lutlaby  "  \A/e9tmint9ler  Chtme 

*  Sample  Chime  *  De^cendinn  Octave  Chime. 
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♦  NOVICE  STUDY  GUIDE— SG7357— Here  is  a  completely  new  study 
guide  and  reference  book  for  the  potential  ham.  This  is  not  a  ques- 
tion^answer  memorization  course.  Electronic  and  radio  fundamentals  are 
presented  and  explamed  in  an  easy-to-understand  fashion,  preparing  the 
beginner  for  the  Novice  exam.  Includes  the  latest  FCC  amateur  regula- 
tions, as  well  as  application  forms,  Easily  the  best  path  into  the  exciting 
world  of  ham  radio!  $4.95/ 

•  GENERAL  CLASS  STUDY  GUIDE— 307358— A  compfete  theory  course 
for  the  prospective  General  or  Technician.  This  reference  explains  transis- 
tor, amplifier,  and  general  radio  theory,  while  preparing  the  Novice  for  the 
"big"  ticket.  After  getting  your  ticket,  you'll  use  this  guide  again  and  again 
as  an  electronics  reference  source.  Not  a  question/answer  guide  that 
becomes  dated  when  the  FCC  updates  the  amateur  exams.  $5:95,* 


•  ADVANCED  CLASS  LICENSE  STUDY  GUI  DE—SG1081 —Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam, 
you  need  the  73  Advanced  theory  guide.  SSB,  antenna  theory,  transmitters,  and  electronics  measuring  techniques  are  covered  in 
detail  in  this  easy-to-follow  study  guide.  Special  modes  and  techniques,  such  asRTTY,  are  also  treated.  An  engineering  degree  is  not 
necessary  to  master  the  Advanced  theofy— try  this  book  before  visiting  the  examiner's  office!  $6.95/  (Published  by  TAB  Books 
previous  to  recent  changes  in  FCC  exam  materiaL) 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE— SG1 080— Before  going  for  your  1  x  2  call,  it  pays  to  be  a  master  of  the  Extra  class  elec- 
tronics theory.  This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  js 
presented.  Antennas,  transmission  lineSt  swr  are  discussed,  as  well  as  noise,  propagation,  and  speciafi^ed  communication  tech- 
niqueSn  This  book  is  not  a  classroom  lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  materiai  that  must  be 
understood  before  attempting  the  Extra  exam.  Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first!  $5.95/ 


A) 


JJ  NOVICE  J^^ 


NOVICE  THEORY  TAPES 

Startling  Learning  Breakthrough 


•  NOVICE  THEORY  TAPES— CT7300— Startling  Learning  Breakthrough,  You'll  be  astounded  at  how 
really  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three  tapes  of  theory  and  one  of 
questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze  through  your 
exam.  73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the  complete  set  of  our  tapes  for 
the  incredibly  tow  price  of  ONLY  S15.95.* 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a 
cassette  tape  over  and  over  in  your  spare  lime— even  while  you're  driving!  You  get  more  and  more  info 
each  lime  you  hear  it.  You  can't  progress  without  solid  fundamentals.  These  four  hour-long  tapes  give 
you  all  the  basics  you'll  need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics 
which  will  be  invaluable  to  you  for  the  rest  of  your  life!  Can  you  afford  to  take  your  Novice  exam  without 
first  listening  to  these  tapes?  Set  of  4— $15,95.* 

The&a  tapes  we  re  mad&  previous  to  recent  changes  In  FCC  rules.  Th&se  minor  changes  do  not  af  Jed  the  theory  involved.  A  new  set  of  tapes 
mlJecl^ng  these  rule  ch^ngi^s  is  t^lr^g  developed.  Expected  avaJ3abllity  is  June  19S0. 


SSTV 


•  SLOW    SCAN    TELEVISION 

TAPE— CT7360— Prize-winning 
programs  from  the  73  SSTV 
contest.  Excellent  for  Demo! 
$5.96/ 


73  CODE 


Any  Four  Tapes  For  Si 5. 951 
S4.9S  Each!* 
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5  WPM— CT7305— This  is  I  fie  beg  inning 
tape  for  people  who  cfo  noi  know  the  code 
at  all.  ft  takes  them  through  the  26  letters, 
to  numbers  and  necessary  punctuation, 
complete  with  practice  every  step  of  the 
way  using  \h&  newefil  blitz  teaching  lech' 
niques.  It  Is  almost  miraculous!  In  one 
hour  many  people — including  kids  oi  ten 
—are  able  to  master  the  code.  The  ease  of 
learning  gives  confidence  to  beginners 
who  might  otherwise  drop  out. 


fi 


STICKLER 


II 


"COURAGEOUS'* 

20+  WPM— CT7320— Coda  is  w^hat  gets 
you  when  you  go  for  the  Extra  class  li- 
cense. 11  is  so  emban'assing  to  panic  out 
|ust  because  you  di^dn't  prepare  yourself 
with  this  tape,  Though  this  Is  only  one 
wofdt  fastefr  the  co<Je  groups  a/e  so  ditii- 
cult  tuat  you 'it  almost  Tan  asJeep  copying 
the  FCC  stuff  by  com paJkson  Users  report 
that  they  can't  tielieve  how  easy  20  per 
reafty  ts  with  this  fantastic  one  hour  tape. 


tf 


OUTRAGEOUS 


ii 


8+  WPW— CT7306— Ttils  is  the  practice 
tape  lor  ttta  Movlce  and  Technician  El' 
censes,  li  is  made  up  ot  one  solid  hour  of 
code,  sent  at  theoftjcjai  FCC  s^amlardfno 
other  tape  we've  heard  uses  these  Stan 
dajrda,  so  many  people  flunk  the  code 
when  they  are  suddenly — under  pressure 
— taced  with  charactefS  sent  at  ^3  wpm 
and  spacod  for  5  wpm).  This  tape  ka  not 
memorl tablet  unflke  the  ?any  5  wpm  tape, 
sirtce  ihe  code  groups  are  entirely  random 
characlers  sem  m  groups  of  five. 


"BACK  BREAKER 


tt 


2S  +  WPM-CT73Z5-This  is  the  tape  tor 
Ihai  small  group  of  overachleving  harms 
who  wouldn't  be  con  lent  to  simply  sahsfy 
Ihe  code  requirements  ol  the  Extra  Class 
license,  It's  the  toughest  tape  weVe  got 
ami  we  keep  a  permanent  iileof  hams  who 
have  mastered  it  Let  us  know  when  you're 
up  to  spee<l  and  we'll  inscribe  your  name 
in  73's  CW  "Hall  ol  FaiT>e." 


13+  WPM— CT73l3~Code  groups 
again,  at  a  brisk  13  per  so  you  witl  be  at 
ease  wtfen  you  $i(  d'Own  in  front  of  ttie 
steely ^eyed  Qovemmeni  inspector  and  he 
starts  sending  you  ptam  language  at  onty 
13  per.  Vou  need  this  extra  margin  to  over- 
coime  the  panic  whtch  is  universal  tn  ihe 
te$l  situatfons.  When  you've  spent  your 
money  and  time  to  ta^e  the  test,  yoult 
thank  heavens  you  had  this  hdck-breaking 
tape. 
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'Use  Ihe  order  card  in  the  bacK  of  this  magaztno  or  Jtamiza  your  order  on  a  separate  piece  of  paper  and  mail  to:  73  Radio  Sookshop  •  Peterborough  NH  D3466,  Be  sufe  to  In- 
clude check  Of  detailed  credit  cafd  Information.  No  COD.  orders  accepted.  'Add  S1.D0  handling  charge  Note:  Prices  subject  to  change  on  books  not  published  by  73 
Magazine,  OuestJons  regarding  your  order?  Please  write  to  Custonnar  Service  at  the  above  address.  Please  allow  4-6  weeks  for  delivery. 


FOR  TOLL  FREE  QROERIIMG  CALL  1-800-258-5473 


7^  TEchNicAl  LibRARy 


•  BEHIND  THE  DIAL— BK7307— By  Bob  Grove.  Get  more  fun  out 
of  shortwave  listening  witfi  this  interesting  guide  to  receivers, 
anlennas.  frequencies  and  interference,  $4,95.* 

•  THE  CHALLENGE  OF  160— BK7309— is  the  newest  book  in  the 
73  technical  librafy,  dedicated  to  160  meter  operating.  Si  Dunn  pro- 
vrdes  all  necessary  information  to  gel  started  on  this  unique  band. 
The  all-importanl  antenna  and  ground  systems  are  described  in 
detail.  The   introduction   contains   interesting   photos  of   Stew 

Perry's  (the  King  of  160)  shack.  This  reference  is  a  must  for  new 
and  experienced  "Top  Band"  operators.  Price:  S4.95.* 

•  IC  OP-AMP  COOKBOOK— BK1028— by  Walter  G.  Jung.  Covers 
not  only  the  basic  theory  of  the  IC  op  amp  in  great  detaiL  but  aiso 
includes  over  250  practical  circuit  applications,  liberally  Il- 
lustrated 592  pages,  5Vj   x  S'/i,  softbound.  $12.95," 

•  THE  POWER  SUPPLY  HANDBOOK—  BK7305— Need  a  power  supply  for  a  gadget  you* re  building?  In  the  POWER  SUPPLY  HAND- 

BOOK  there  are  dozens  ready-to-byild.  plus  detailed  steps  for  designing  your  own.  There  are  circuits  and  parts  lists  for  al)  kinds  of 
supplies*  ranging  from  simple  DC  types  to  highly  stable  regulated  versions.  If  you  need  a  circuit  to  convert  a  DCvoltagetoa  higheror 
lower  voltage,  turn  DC  into  AC,  or  AC  to  DC— then  this  is  the  book  you  need.  With  more  than  400  pages,  you  should  be  able  to  find  just 
the  circuit  you  need.  Without  a  doubt  one  of  the  best  power  supply  soufce  books  available,  compiled  by  the  editors  of  73.  $7.95/ 


■^^m 


•  INTRODUCTION  TO  BTTY— BK73aO— A  beginner's  guide  to 
radioteletype  including  teletypewriter  fundamentals,  signals, 
distortion  and  RTTY  art.  You  can  be  a  RTTY  artist!  A  73  publica- 
tion, S2  00  * 

•  THE  NEW  RTTY  HANDBOOK— BK7347-ls  a  new  edition  and 
the  only  up-to-date  RTTY  book  available.  The  state  of  the  art  has 
been  changing  radically  and  has  made  all  previous  RTTY  books  ob- 
solete. It  has  the  latest  circuits,  great  for  the  newcomer  and  expert 
alike.  $5.95/ 

•  PROPAGATION  WIZARD^S  HANDBOOK— BK7302  — by  J.  H. 
Nelson,  When  sunspots  riddled  the  worldwide  communications 
networks  of  the  1940"s,  John  Henry  Nelson  looked  to  the  planets 
for  an  answer.  The  result  was  a  theory  of  propagation  forecasting 
based  upon  Interplanetary  alignment  that  made  the  author  the 
most  reliable  forecaster  in  America  today.  The  book  provides  an 
enlightened  look  at  communications  past,  present,  and  future,  as 
wen  as  teaching  the  art  of  propagation  forecasting.  $6.95.* 


•  SSB  . . .  THE  MISUNDERSTOOD  MODE— BK7351— by  James  B, 
Wilson.  Single  Sideband  Transmission  . . ,  thousands  of  us  use  it 
every  day,  yet  it  remains  one  of  the  least  understood  facets  of 
amateur  radio.  J.  B.  Wilson  presents  several  methods  of  sideband 
generation,  amply  tllustrated  with  charts  and  schematics,  which 
will  enable  the  ambitious  reader  to  construct  his  own  sideband 
generator.  A  must  for  the  technically-serious  ham-  $5.50.' 

•  MASTER  HANDBOOK  OF  HAM  RADIO  CIRCUITS- BK1033- 

This  is  an  encyclopedia  of  amateur  radio  circuits,  gleaned  from 
past  issues  of  73  Magazine  and  carefully  selected  according  to  ap- 
plication. You'll  find  many  you've  never  seen  before,  some  new 
twists  on  the  tried  and  true,  and  several  that  have  been  long  forgot- 
ten but  are  well  worth  remembering.  Where  your  interest  ranges 
from  ragchewing  to  EME,  from  CW  to  slow-scan  TV,  from  DX  to 
county  nets,  this  handbook  will  be  a  welcome  addition  to  your 
shack,  $8.95/ 


Mitmwiimmi:M 
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•  WEATHER  SATELLITE  HANDBOOK  — BK7370  — Simple  equip- 
ment and  methods  for  getting  good  pictures  from  the  weather 
satellite.  Antennas,  receivers,  monitors,  facsimile  you  can  build, 
tracking,  automatic  control  (you  don't  even  have  to  be  home).  Dr. 
Taggart  WB8DQT.$4  95.- 

•  TOOLS  &  TECHNIQUES  FOR  ELECTRONICS -BK734d- is  an 

easy-to-understand  book  written  for  the  t>eginning  kit  byilder  as 
well  as  the  experienced  hobbyist.  It  has  numerous  pictures  and 
descriptions  of  the  safe  and  correct  ways  to  use  basic  and 
specialized  tools  for  electronic  projects  as  well  as  specialized 
metal  working  tools  and  the  chemical  aids  which  are  used  in  repair 
shops.  S4.95' 

•  THE  CONTEST  COOKBOOK- BK7308- reveals  the  secrets  of 
the  contest  winners  (Oomeslic.  DX  and  specialty  contests),  com^ 
plete  with  photos  and  diagrams  of  equipment  used  by  the  top 
scorers.  Find  out  how  to  make  160  contacts  in  one  hour.  S5.95' 


*Us«  ll>e  order  evrd  In  )ht  ^dk  &1  tHi«  magaiine  or  Memize  your  order  on  a  separate  piece  of  paper  arvd  mail  to:  73  Radio  Bool^hop  •  Petertx>rDugh  NH  03468.  Be^ u re  lo  In- 
clude ctiecit  or  detailed  cfedil  card  mformation.  No  C.O.D.  orders  accepted.  'Add  SlOO  rvandlmg  ct^arge  Note.  Pftces  subfeci  to  diange  on  books  not  published  by  73 
Magazme  Ouesttons  f&qardmg  your  order?  Please  write  to  Customer  Service  ar  me  above  address  FJease  afkrw  4-6  weeks  for  detivery. 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


TEST  EQUIPMENT 


•  HF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD— 8K1044—Rf  burst,  function,  square  wave  generators, 
varfabte  length  pulse  generators— 100  kHz  marker,  i-f  and  rf  sweep 
generators,  audio  osc.  af/rf  signal  injector.  146  MHz  synthesrzer, 
dijgita*  readouts  for  counters,  several  counters,  prescaler. 
rr^icrowave  meter,  etc.  252  pages.  $5.95.' 

•  VOL.  I  COMPONENT  TESTERS- LB7359— ...  how  to  build 
transistor  testers  (8),  diode  testers  (3),  IC  testers  (3),  voltmeters 
and  VTVMs  (9),  ohmmeters  (8  different  kinds),  inductance  (3). 
capacity  {9),  Q  measurement,  crystal  checking  (6),  temperature  {2>, 
aural  meters  for  the  blind  (3)  and  all  sorts  of  miscellaneous  data  on 
meters  .  .  .  using  them,  making  them  more  versatile,  making  stan- 
dards. Invaluable  book.  $4.95." 

•  VOL.    If    AUDIO    FREQUENCY   TESTERS— LB7360— ...  jam 

packed  with  all  kinds  of  audio  frequency  test  equipment.  If  youVe 

into  SSB,  RTTY.  SSTV.  etc,  this  book  is  a  must  for  you  ...  a  good 
book  for  hi-fi  addicts  and  experimenters,  tool  $4.95/ 

•  VOL,  III  RAOIO  FREQUENCY  TESTERS- LB7351  — Radio  frequency  waves,  the  common  denominator  of  Amateur  Radio. 
Such  items  as  SWR.  antenna  impedance,  tine  impedance,  rf  output  and  fietd  strength;  detailed  instructions  on  testing  these 
items  includes  sections  on  signal  generators,  crystal  calibrators,  grid  dip  oscillators,  noise  generators,  dummy  loads  and 
much  more.  $4.96/* 

•  VOL.  JV  IC  TEST  EQUIPMENT— LB7362— Become  a  troubleshooting  wizard!  In  this  fourth  volume  of  the  73  TEST  EQUIP- 
MENT LIBRARY  are  42  home  construction  projects  for  building  test  equipment  to  work  with  your  ham  station  and  in  servicing 
digital  equipment.  Plus  a  cumulative  index  for  all  four  volumes  of  the  73  TEST  EQUIPMENT  LIBRARY.  $4.95.* 
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The  WEll'EQuippEd  Iiam  shAck 


•THE  MAGIC  OF  HAM  RADIO- BK7312~ by  Jerrold  Swank, 
W8HXR  begins  with  a  brief  history  of  amateur  radio  and  of 
Jerry^s  invotvement  in  it.  Part  2  details  many  of  ham  radios 
heroic  moments.  Hamdom's  close  ties  with  the  continent  of  An- 
tarctica are  the  subject  of  Part  3.  In  Part  4  the  strange  and 
humorous  sides  of  ham  life  get  their  due.  And  what  of  the 
future?  Part  5  peers  into  the  crystal  ball.  $4,95.' 

•  A  GUIDE  TO  HAM  RADIO- BK7321 -by  Larry  Kahaner 
WB2NEL  What's  Amateur  Radio  all  about?  You  can  learn  the 
t>asics  of  this  fascinating  hobby  with  this  excellent  beginner's 
guide.  It  answers  the  most  frequently  asked  questions  in  an 
easy-going  manner,  and  it  shows  the  best  way  to  go  about  get- 
ting an  FCC  license,  A  Guide  to  Ham  Radio  is  an  ideal  introduc- 
tion to  a  hobby  enjoyed  by  people  around  the  world.  $4.95.' 

•  HOW  TO  BUILD  A  MICROCOMPUTER -AND  REALLY 
UNDERSTAN  D  IT  -  BK7325  -  by  Sam  Creason.  The  electronics 
hobbyist  who  wants  to  build  his  own  microcomputer  system 
now  has  a  practical  "HowTo"  guidebook.  This  book  is  a  com- 
bination technical  manual  and  programming  guide  that  takes 
the  hobbyist  step-by-step  through  the  design,  construction, 
testing  and  debugging  of  a  complete  microcomputer  system. 
Must  reading  for  anyone  desiring  a  true  understanding  of  small 
computer  systems,  $9,95/ 

•  LIBRARY  SHELF  BOXES  — These  sturdy  while,  corrugated,  dirt-resistant  boxes  each  hold  a  fufJ  year  of  73,  Kilobaud  Micro- 
computing  or  80  Microcomputrng.  With  your  order,  request  self -Sticking  labels  for  any  of  the  following:  73,  Kilobaud  Microcom- 
puting, 80  Microcomputing,  CQ,  QST,  Ham  Radio,  Personal  Compui'mg,  Radio  ElectromcSt  Interface  Age,  and  Byte.  Order  t  — 
BXtOOO  -  for  S2.00";  order  2-7 -^  BX2002 -  for  Si  .50  each";  order  6  or  more-  BX 1002-  for  $1.25  each\ 
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•  QSL  CARDS -73  turns  out  a  fantastic 
series  of  QSL  cards  at  about  half  the  cost 
of  having  them  done  elsewhere  because 
they  are  run  as  a  fill-in  between  printing 
books  and  other  items  in  the  73  Print  Shop. 
250  Style  W-QW0250-for  $8.95';  500 
Style  W-QW0500- for  $13.95*;  250  Style 
X--QX0250-lor  $e.95*;  500  Style  X- 
QX0500-for  $13.95*;  250  Style  Y  -  QY0250 
-for  $8,95 *i  500  Style  Y-QY0600-for 
$13.95.*  Allow  6-12  wks.  for  delivery, 

•  OWNER  REPAIR  OF  RADIO  EOUIPMENT^BK7310— Frank  Glass  K6RQ  shares  over  40  years  of  operating,  servicing,  and 
design  experience  in  this  book  which  ranges  from  the  elementary  to  the  highly  technical  written  for  the  top  engineers  in  the  field*  It 
is  written  in  narrative  style  on  the  subjects  of  electronic  servicing,  how  components  work,  and  how  they  are  combined  to  provide 
communication  equipment.  This  book  will  hetp  you  understand  the  concepts  required  to  service  your  own  station  equipment. 
$7.95.  * 

•Use  the  order  card  ir  the  back  ol  this  magazine  or  Itemize  your  order  on  a  separate  piece  of  paper  and  mail  to;  73  Radio  Bookshop  •  Peierboroygh  NH  03458.  Be  sure  lo  irv 

elude  check  ordetatE^d  cradK  card  Informatiori,  No  CO.O.  orders  accepted  *Add  $1,00  handiing  charge.  Note;  Prices  subject  to  change  on  books  not  pubilished  by  73 

Magazine.  Quaatlons  reqarding  your  order?  Please  write  to  Cuiiiomer  Service  at  the  above  address.  Please  atlow  4-3  Mvaeks  for  delivery. 


Style  X 
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•  BACK  ISSUES— Complete  your  collec^ 
tion;  many  are  prime  coMectables  now, 
classics  in  the  field*  A  full  collectton  is  an 
invaluable  compendium  of  radio  and  e*ec 
tronlcs  knowledge! 

Single  back  Issue— STOOOO— 

$3.00*; 

25  our  choice— ST2500—$t 2.00*: 

25  your  choice— ST2501  —$25.00*; 

5  your  choice  -ST0500  -  $8J5*; 

1 0  your  choice— ST1000  —  $14.00.  * 

•  FREE  BACK  ISSUE  CATALOGS  are  yours 
for  the  asking  , ,  .  specify  73  Magazine  andtot 
Ktiobaud  Microcomputing  back  issue  catalog 
when  you  send  your  name  and  address  to  us 
on  a  postcard. 


FOR  TOLL  FREE  ORDERINCS  CALL  1-800-258-5473 


•  73  DIPOLE  AND  LONG^WIRE  ANTENNAS^-BKI  016— by  Edward  M.  Noll  W3FQJ.  This  is  the  first  coflectlon  of  virtually  every  type  of 
wire  antenna  used  by  amateurs.  Includes  dimensions,  configurations,  and  detailed  construction  data  for  73  different  antenna  types. 
Appendices  describe  the  construction  of  noise  bridges,  line  tuners,  and  data  on  measurmg  resonant  frequency,  velocity  factor,  and 

swr.  $5.50,* 

•  THE  GIANT  BOOK  OF  AMATEUR  RADIO  ANTENNAS— With  the 
GIANT  Book  ol  Amateur  Radio  Antennas— BK1 104— by  your  side, 
antennas  will  become  the  least  of  your  worries.  Over  450  pages  of 
design  ideas,  theory  and  reference  data  make  this  book  live  up  to  its 
title.  The  7  chapters  cover  everything  from  basic  antenna  theory 
through  designs  for  DIY  accessories,  as  well  as  dozens  of  antenna 

J^caAMT  Book  designs.  Whether  planning  to  build  or  buy,  design  or  admire,  test  or 

'**^*'"  enjoy  a  ham  antenna— this  is  the  book  for  you.  From  the  editors  of 

73;  published  by  Tab  Books.  8.95/ 

•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS— BKt069- 

by  Edward  M.  Noll  W3FQJ.  Describes  73  different  antennas  for 
amateurs.  Each  design  is  the  result  of  the  authors  own  ex- 
periments covering  the  construction  of  noise  bridges  and  antenna 
line  tuners,  as  well  as  methods  tor  measuring  resonant  frequency 
velocity  factor,  and  standingwave  ratios.  160  paaes,  S5,50.' 

•  VHF  ANTENNA  H ANDBOOK— BK7368— Ttie  NEW  VHF  Antenna 
Handbook  details  the  theory,  design  and  construction  of  hundreds 
of  different  VHF  and  UHF  antennas  ...  A  practical  book  written  for 
the  average  amateur  who  takes  joy  in  building,  not  full  of  complex 
formulas  for  the  design  engineer.  Packed  with  fabulous  antenna 
projects  you  can  build.  $5.95.* 


•  PRACTICAL  ANTENNAS  FOR  THE  RADIO  AMATEUR- BK1015 

—  A  manual  describing  how  to  equip  a  ham  station  with  a  suitable 
antenna.  A  wide  range  of  antenna  topics,  systems^  and  acces- 
sories are  presented  giving  the  reader  some  food  for  thought  and 
practical  data  tor  construction.  Designed  to  aid  the  experienced 
ham  and  novice  as  welt.  Only  $9.95/ 

•TTL  COOKBOOK -BKi063-by  Donald  Lancaster.  Explains 
what  TIL  is,  how  it  works,  and  how  to  use  it.  Discusses  practical 
applications,  such  as  a  digital  counter  and  display  system,  events 
counter,  electronic  stopwatch,  digital  voltmeter  and  a  digital  tach- 
ometer. $9.50. 

•  CMOS  COOKBOOK- BK1011 -by  Don  Lancaster.  Details  the 
application  of  CMOS>  the  low  power  logic  family  suitable  for  most 
applications  presently  dominated  by  TTL.  Required  reading  for 
every  serious  digital  experimenter!  $10,50,* 

•  TVT  COOKBOOK— BKH>64— by  Don  Lancaster.  Describes  the 
use  of  a  standard  television  receiver  as  a  microprocessor  CRT  ter- 
minal Explains  and  describes  character  generation,  cursor  con- 
trol and  Interface  information  in  typical,  easy-to-understand  Lan* 
caster  sty te.  $9,95.* 

•  RTL  COOKBOOK — BK1059— by  Donald  Lancaster.  Explains  the  how  and  why  of  RTL(Resistor-Transfstor  Logic)  and  gives  design 
information  that  can  be  put  to  practical  use.  Gives  a  multitude  of  digital  applications  ranging  from  the  basic  switch  to  the 
sophisticated  counter.  240  pages;  $6.50/ 

•  HOBBY  COMPUTERS  ARE  HEREJ-BK7322— If  you  want  to 
come  up  to  speed  on  how  computers  work  . . .  hardware  and  soft- 
ware .  . .  this  is  an  excellent  book.  It  starts  with  the  fundamentats 
and  explains  the  circuits,  the  basics  of  programming,  along  with  a 
couple  of  TVT  construction  projects,  ASCII-Baudot,  etc.  This  book 
has  the  highest  recommendations  as  a  teaching  aid  for 
newcomers.  $4.95/ 

•  THE  NEW  HOBBY  COMPUTERS— BK7340—Thts  book  takes  It 
from  where  Hobby  Computers  Are  Here!  leaves  off.  with  chapters 
on  Large  Scale  Integration,  how  to  choose  a  microprocessor  chip, 
an  introduction  to  programming,  low  cost  I/O  for  a  computer,  com- 
puter  arithmetic,  checking  memory  boards,  a  Baudot  monitor/edi- 
tor system,  an  audible  logic  prot^e  for  finding  those  tough  prob^ 
iems,  a  ham*s  computer,  a  computer  QSO  machine  . . ,  and  much, 
much  morel  $4,95* 

•  HOW  TO  MAKE  MONEY  WITH  COMPUTERS  -  In  10  information 

packed  chapters.  Jerry  Felsen  describes  more  than  30  computer- 
related,  money^making,  high  profit,  low  capital  investment  oppor- 
tuniiies.  $15,00/  (BK1003) 

•  BASSC  NEW  2ND  EDJTtON— by  Bob  Albrecth,  Self-teaching  guide 
to  the  computer  language  you  will  need  to  know  for  use  with  your  mi- 
crocomputer. This  Is  one  of  the  easiest  ways  to  learn  computer  pro- 
gramming,  $6.95'  (BK1081) 

'  Use  the  o<rder  card  In  itte  back  of  ttiis  maga^ne  or  itenitze  your  order  ori  a  separate  piece  of  paper  and  riMil  to:  73  Bad»  Bookshop  •  Peiemorough  NH  03456.  Be  sure  to  ir^ 

elude  check  or  detailed  credFi  card  infonnation.  No  C.O.D.  Of^ms  accepted.  *  Add  $1.00  haixliing  charge.  Note:  Prices  subject  to  char^ge  on  books  not  publisli^  b/  71 

I4a0azine.  Quesiiorbs  reqard^rvg  ^ur  order?  Rease  wnie  to  Customer  Service  a  I  the  above  address.  Piea&e  al^ow  4-6  weeks  for  delivery. 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 
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Fcmtftna  CA 

WeoJO  the  Mlowrrig:  ICOM.  Midland,  Am- 
DDfli.  DenTron.  KLM,  Swjm,  Dtake.  Ten-Tec, 
Wlhcio.  SS[\  MFJ.  HyXiain.  Lunar,  Nye- 
Vikmg.  BAW,  Redi-kiEowati,  CushCTafr. 
Mmlc>,  Big  Signal ,  Pipo.  etc,  FuO  Servii^ 
Store  f-nnLHitfl  f-JnTtruitl^.  S62t  Skm  Ave., 
Fanliiui  CA  V2JJ5,  822^7710. 


San  Jose  CA 

Say  area^  newc^it  Amiiicur  RmJio  store.  Hswii 
uwd  Amaltur  Radio  sales  &  service .  Wt  f cat  Lire 
Kenw^ocxl,  ICOM.  KDIC,  Yacsu.  Ten-Tec.  VHF 
tiugiHecring  &  mflny  more,  Shivfl^  Rsdlo,  lnc«. 
157a  So.  Bascom  Ave.,  !iin  Jose  CA  95 1  lip 


Denver  CO 

EKpcrimcnier's  pAradt^l  Elecironk  and 
mediaiiiai  ccimpO(nene$  for  conqHiter  people^ 
audki  peopk,  ham$,  rdbcA.  bmliitm,  e^^poioKBi- 
en.  Open  u\  daj-t «  week.  Cdin^i)  Efectenriia 
C«1p.,  Itofl  W.  44(h  Ave..  DrnifH-  CO  itZlU 


tlncasviUe  CT 

Cu^K^ft.  Bendxr.  Hy^AJn*  Tdcx.  B^fkcf  iL 
WUIiam^qn.  Nye-Vikini,  Hustler,  MFJ, 
CiliHK>k,  Murch,  Lrnadilk^OK^  Sa^oa,  ARRL 
Booh  ^^  Uied  equ  ipmem,  EkKtronic  pans  ajid  ac- 
^zc^onc^.  free  a^iilof ,  Dwiown  ¥ltetimacA. 
IfK,,  251*  Si>r*irh,  \rw  LchhIoii  Tpke^  Uii- 


New  C-istle  DE 

ICOM.  Ten  TFk.  Swan.  KDK,  NDI,  Tempo* 
Wilson.  Auihoh/ed  dealer:  I  mile  off  1-95.  No 
salsi^mx.  IMiwiifT  AnMlcurSiippJjr* 71  Mesdctw 
Rtiiid.  New  Cutic  DE^  19710,  I2B-772S. 


Columbus  GA 

KENW<MJI>— YAESli-DRAJtE 

The  world.' s  mosl  fiijiiis^itic  amaieur  shuw- 
rti:^mi  You  got  I  a  sec  it  to  believe  ti!  Radio 
Uh»lHule^  11)12  Aubtirti  Av«iue^  Coluiiibiis 
GA  J  1906,561-7000. 


Boise  ID 

Ad/en.  Antidoft.  Ameca,  ARRL,  B&W, 
Callboak,  Colltnt.  CushCrflfu  Dcniron, 
Hmikr,  ICOM.  Jin*P*k.  ICDK,  MFJ.  NPC, 
Nvc.  Sima.  SST;  Swan,  Ttfl-Trc,  Wan2cr, 
WU^n  Tntlfint  Fk<tfu«ki,  1209  Brcwti^iil, 
Wt^  III  Uim,  B^  ^TSC  J44.5IIU. 

Preston  ID 

Itoss  WB7B  VZ,  Hii  tl^  LttwtA  Slock  dT  Ana- 

1  leiir  Gear  in  the  Interaiopnriin  West  and  iIk 

SoJ  Prket.  Call  me  f^  all  lour  ham  oeeds. 

Uoa  INitribtttitit.  ?«  S<i.  ^fM,  Fnrioa  ID 

U2&3,  S51-0«3O. 


Terre  Hiute  IN 

Ytim  Iktlil  badquATifn  hxaird  m  ttie  bean  of 
Ae  raldwr;t  ffocnkr  Fienmitici.  Inc.,  43B 
Mado»t  ?ihiippin|t  CcfiLef,  I'.O,  Qq\  2001, 
Tfin  Hsuir  IN  «7I01, 1»-t45&. 


LJttlcton  MA 

The  tmm  ii0fe  of  N.E.  you  can  rely  on.  Kcn- 
wtiod,  ICOM,  Wilson,  Yaesu,  DenTron,  KLM 
amfEi,  B&W  swiLches  &  watrmcicrs^  Whiitler 
radar  ddeciom^  BearcaU  Rc|;cncy,  antenna^  by 
Lar^n,  WJAlon.  HuAller,  GAM,  TICL<:OM  Inc. 
CammunkalicjiM  &  l>i:irvniiM,  675  Greal  Rd., 
Ri.  119.  Llltklnit  MA  014«O,  486-3040. 

La  u  ret  MD 

Kenwood,  Drake*  ICOM,  Ten-Tec,  Si^an.  Den- 
Iron,  Tcntpo  and  many  ham  aca?isories.  Also 
computers  by  Apple  snd  F^tdy.  CaJI  toll  free 
|-£00-63M486.  Tbel  omm  Cenier.  Inc..  Laurd 
Ftaa— ftl.  m,  LHtrrl  Mil  Wim. 


SU  Lottis  MO 

Experimentcf's  paradise!  Electronic  An6 
mechafiic^l  coinipoiKnti  for  computer  people, 
atidto  people,  hams*  robot  bLukiers,  experi- 
menters. Open  iix  days  a  week-  Galtwaj  tJ«» 
imnk%  Corp..  R 113-25  Page  Bfvd,.  ^.  Louli 
M a  63130,  417^6 ll«. 


Camden  NJ 

Xband  (&  other  frequendts}  Microwave 
Compojicnis  Jk  ELquipinenL  Laboraiory  Grade 
Test  ln?firumctit&,  Power  Supplies,  lOOO's  in 
^fnck  ai  all  lime!*,  BUY  &  SELL  all  popular 
makfft-HP.  GR.  FXR,  ESI,  Sore^-^en,  Singer, 
cli:  Ut-tn^nk  Rcseardi  Labi,  1423  l>rr>  Are., 
Camden  NJ  OSItM,  S4M200. 

Syracuse— CeEtraJ  N¥ 

We  dc^,  wc  Iradc,  wt  discounu  wt  pk«Pe! 
Yacvu,  Ten-Tet.  Cu^bcrafi,  Drake,  Denfron, 
KLM.  Mtdiaml,  B&w.  ICOM,  Hjfain,  SwAn, 
AmconJ,  Tdoa,  Mirage.  DSI  eic.  Cfl*fipk*e 
2-wuy  iervioe  shopl  Ham- Bone  Radk»  l[M%. 
<ilen«>    RtlMlr   SMi^l   JJ4to    Ew  «Nd.    Eaal^ 

Syracuse- Rom e-UliCH  NY 

Feaiunni:  Yaeiu.  ICOM,  Drake,  AiJai.  Den- 
Trofin.  Ten-Tee,  %vmn^  TcBipo,  KL.M,  Hy- 
Gain,  Moilry.  Wilson.  Larseu,  Midland 
Southwest  Tecbnical  Pnjducis.  You  i*«i'l  be 
duappiHnied  wiih  equipment.' service.  Ra^to 
Wurld,  0«fid*  County  Airport'TerniDal 
SuiJdini,  Uriifcany  S\  1J434,  337-2fiZ2. 

PUI«.  PA/CBmdcit  m 

WRVQguide  &.  coaxial  microwave  eofnponenu 
St  equtpment.  Labofaior>'  grade  test  uisrm- 
ments,  power  supplier.  Buy^  sdl  &.  irade  aU 
ptipuUr  make*,  HP,  GR,  FXR,  ESK  Sorensc»n, 
Singer,  etc.  l.fcTrnrtk  Res^ftli  Labs.,  1423 
tcTr>  Ave..  (  amden  NJ  0«104,  S4M1Q0, 


H0U.5U111  TX 

Expcrimenicr'ii  paradise!  Electronic  and  my- 
chanical  components  for  computer  people, 
audio  people,  hams»  robot  builders,  oi- 
pcrimentefi-  Open  six  davs  a  week,  tiatfway 
Ekclranlcs  INc,  S!fJ2  cnarkcnst,  Houston  TX 
770*3.  978-6,*nS, 


I 


San  AntOiiio  TX 

Complete  2  w»y  service  shop.  Call  Dee,  W5FSP 
Selling.  Anienrta  Spceiali^s,  Avanii.  Ai!ileti„ 
fliid,  Hy-gajn,  Standard  communication!,, 
Gcnave,  Henry,  Cush&aft,  Husiicff.  JCOM, 
KDK,  MFJ,  N|r.  ShUft»  S»an.  Tempo.  Ten-Tfe. 
ami  04 hen.  Affpiawct  4(  F^inlpmeiit  Cjo.,  tne., 
^17  VaiKe  JackMw  Rend,  San  Aolmw  TX 
THIS,  734-71t3. 

Purl  Anodes  WA 

Mobile  RFI  sbKklini  for  elimioaiion  of  igni- 
uon  and  aUerrutor  noGb.  6<MKiing  strapi. 
Cofitponenu  fof  "dcHii-yourscir"  projecta. 
Plenty  of  free  wNoe,  t^HH  Eunerruis,  9KI 
M»iMc  UHvt,  Fort  AHfdn  WA  m|62,  457- 

09Mr. 


DEALERS 

Your  company  name  and  message 
can  coniain  up  to  25  words  for  as 
little  as  $150  yearly  (prepaid),  or 
$15  per  month  (prepaid  guarterty). 
No  mention  of  mail-order  business 
or  area  code  permitted.  Directory 
text  and  payment  must  reach  us  60 
days  in  advance  oj publication*  For 
example^  advertising  for  the 
September  issue  must  be  in  our 
hands  by  July  1st.  Mail  to  73  Mag- 
azine t  Peterborough  NH  03458^ 
A  TTN:  Nancy  Cmmpa. 
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DOUBLE  YOUR  PLEASURE 


■ 


Versatility  Plus  . . . 

Work  Both  2  and  %  Meters 
With  Yaesu's  New  FT-720R 


TTie  FT-720R  series  is  a  compact  VHF/UHF  mobile  transceiver  that  harnesses  the  incredible  power 
of  the  microprocessor  to  bring  you  top-operating  flexibility.  Start  with  the  FT-720R  Control  Head,  then 
add  either  the  1 0  watt  FT-720RU  440  MHz  or  25  watt  FT-720RVH  2  meter  RF  Deck,  You  can  clamp 
the  Control  and  RF  Deck  together  or  use  an  optional  remote  cable  to  hide  the  RF  Deck, 

The  best  news  is  still  to  come!  By  using  the  optional  S-72  Switching  Box  and  two  remote  cables,  you 
can  use  a  single  Control  Head  for  operation  with  both  the  440  MHz  and  2  meter  decks,  giving  you  a 
high-performance  two  band  FM  station  for  your  car  or  home.  Compare  the  features  below,  then  ask 
your  dealer  for  a  demonstration  of  the  fabulous  FT-720R  series.  .  .  another  winner  from  the 
performance  leader .  .  .  Yaasu* 


Four  simplex/ repeater  memory  channels, 
plus  receive-only  memory  channel. 
Scanning  controls  on  microphone  with 
search  for  busy  or  clear  channel. 
Optional  32  tone  CTCSS  module  for 
accessing  private  repeaters. 
Colorful,  easy-to-read  LED  power 
output/S  meter 
Built-in  1800  Hz  tone  generator. 


Priority  channel  with  search-back  feature. 

Pause  feature  that  holds,  then  restarts  scan, 

on  busy  or  clear  channels. 

Digital  display  of  last  four  digits  of  operating 

frequency. 

Single  Control  Head  may  be  used  for  operation 

on  both  440  MHz  and  2  meters  via  optional 

switching  box  and  remote  cables. 

Extremely  compact  size,  light  weight. 


FT-720RVH 

Specifications 

FT-720RU 

144.00-147.99  MHz 

1 0  kHz 

25  watts 

.32uVfor20dB 

quieting 

+6kHz{— 6dB) 

±12kHz(— 60dB) 

Frequency  Coverage 

Synthesizer  Steps 

Power  Output 

Sensitivity 

Selectivity 

440,00-449.975  IWHz 

25  kHz 

10  watts 

0.5  uV  for  20  dB 

quieting 

±12  kHz  (    6dB) 

+24  kHz  (     60  dB) 

^noB  AfKl  Specs  licanons  Sulit<^  "^^ 
harn^e  Wittiout  Noire e  Or  OtaTiqalion 
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YAESU  ELECTRONICS  CORP.,  6851  Walthall  Way,  Paramount,  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr, 98 12  Princeton-Glendale  Rd.,Clncinnati,OH  45246 
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Kenwood's  remarl«*le  TR-7800  2-meter 
FM  mobile  transceiver  provides  all  the 
features  you  could  desire  for  maximum 
operating  enjoyment.  Frequency  selection 
is  easier  than  ever,  and  the  rig  incorporates 
new  memory  developments  for  repeater 
shift,  priority,  and  scan,  and  includes  a 


built-in  autopatch  Touch-Tone^  encoder 
Ask  your  Authorized  Kenwood  Dealer 

about  the  exciting  TR-7800, 

NOTE:  Price.  BpeciftcBUons  subject  to  citango 
without  notice  and  obiigMtion. 

®KEN\A/aOO 

X       , , . pacts fU^r  m  umuUur  mdtu 

TRIO-KENWOOD  COMMUNICATIONS  INC. 

1111  WEST  WALNUT  t  COMPTON,  CA  90220 


